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| Speeded-Up by Interpretive Engineering! 


wide variety of overloaded plants, Grinnell 
efabrication offers an important short-cut in expan- 
sion of power and processing facilities. Through this 
expert service, super-piping systems... “big guns”’ 
in industry's attack on modern production prob- 
lems ...often can be installed with savings of weeks. 
That's why leading engineers now prefer to ‘‘give the 
plans to Grinnell."’ Layouts of plant requirements 
will be speedily interpreted into super-piping systems 


by experienced Grinnell specialists . . . then pre- 
fabricated by advanced, time-saving methods in fully- 
equipped plants. And promptly, on delivery date, 
accurate sub-assemblies bearing underwriters’ ap- 
proval are on the job. . . ready to install with mini- 
mum field welding! 

Write for comprehensive manual on Grinnell Pre- 
fabricated Piping. Grinnell Co., Inc., Executive Offices, 
Providence, R. 1. Branch offices in principal cities. 
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DODGE ANTICIPATES LARGEST 


CONSTRUCTION VOLUME SINCE 1930 


The largest construction volume 
since 1930 is anticipated this year 
by F. W. Dodge Corp. Estimating 
the 1940 building and engineering 
contract total for 37 eastern states 
at $3,850,000,000, the figure for 
1941 is set at $4,400,000,000, an in- 
dicated over-all increase of 14 per 
cent. 

Construction for the defense pro- 
gram is expected to dominate the 
year’s activities, to run to very large 
volume during the first half of the 
year and to carry a distinct’ poss- 
ibility of enlargement if additional 
appropriations are made by the next 
congress. Concurrent with large 
amounts of army, navy, air corps, 
defense industry and defense hous- 
ing construction, continually in- 
creasing industrial production activ- 
ity and industrial employment are 
anticipated, with stimulating effects 
on national income and _ private 
building demand (commercial, man- 
ufacturing, and residential buildings 
and electric utility construction). 
Translation of this potential private 
demand into actual building and en- 
gineering contracts will hinge upon 
two important factors: (1) Wheth- 


-—¥ THE RECOVERY MOVEMENT—37 EASTERN STATES 
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er potential construction industry 
capacity is adequate to carry the 
double load of largely increased 
public and private demand. (2) 
Whether building cost increases re 
main within reasonable bounds. 

As Dodge analyzes the situation, 
temporary local shortages of cer 
tain classes of materials and certain 
categories of skilled labor are likely 
to occur, particularly during — the 
peak period of cantonment building. 
Such conditions. may very well 
cause temporary deferment of some 
private building projects and even 
of some defense housing projects. 
No extended period during which 
private building would have to be 
long deferred or abandoned as a di 
rect result of government priorities 
is anticipated for 1941. 

More uncertain, according to 
Dodge, is the prospect for stable 
building costs. It is pointed out, 
however, that while market demand 
factors tend strongly in the direc 
tion of the building cost inflation 
which has always in times past ac- 
companied armament and war pro 
grams, consciousness of the disas- 
trous effects of price inflation upon 
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the whole economy is today keener 
and more widespread than ever be- 
fore and efforts to exert all possible 
controls will be applied by leaders 
in industry, labor, and government. 
Dodge analysis indicates a probabil 
ity that building cost increases will 
remain within bounds 
during most, if not all, of 1941 
Pointing out that the very large 
volume of defense construction that 


moderate 


will take place can scarcely consti 
tute a net addition to the program 
of- private construction that would 
normally develop in a year of rec 
ord-breaking industrial productiy 
itv, and also the unusual uncertain 
ties of the situation, Dodge cautions 
against over-optimistic estimates of 
1941 volume increases, indicating 
that budgeting of sales and produc- 
tion plans by building material pro 
ducers should preferably err on the 
side of conservatism. 

The estimates include, in detail, 
the following items: non-residential 
building volume in the 37 eastern 
states, $1.400,000,000 in 1941 com- 
pared with $1,200,000,000 in 1940, 
an estimated increase of 17 per cent ; 
residential building volume, to in- 
crease from $1.530,000,000 in 1940 
to $1,700,000,000 in 1941, an indi- 
cated rise of 11 per cent: public 
works and utilities construction, to 
increase from $1,120,000,000 in 
1940 to $1.300.000.000 in 1941 
These estimates anticipate the larg- 
est volume of public building and 
engineering work on record, coupled 
with a moderate increase in private 
construction. 


AIR CONDITIONING FOR 
CANAL ZONE AIR FIELD 

A $130,000 contract for refrig 
erating and air conditioning for air 
corps technical buildings at Albrook 
field in the Canal Zone was recently 
awarded to Baker Ice Machine Co. 
The buildings included in the con- 
tract are the air corps depot supply 
building, the equipment repair 
building, the engine test building 
and the engine repair shop. 

In the depot supply building, re- 


69 











frigeration is to be supplied for two 
clothing storage rooms by means of 
a duct system of supply and return 
air cooled by two exterior unit cool- 
ers. Automatic control is to be pro- 
vided by two thermostats for each 
room, one for high temperature and 
one for low temperature, with a 
thermostat transfer switch. The 
low temperature of 10 F within the 
room is to be operated for a period 
of five days during the month, and 
a temperature of 35 F is to be main- 
tained for 25 days of the month. 
Air conditioning is to be provid- 
ed for both stories of the equipment 
repair building, used primarily for 
repair and maintenance of instru- 
ments, bomb sights, parachute dry- 
ing well and armament repairs. 
Conditioned air is to be circulated 
through a duct system on the first 
and second floors, divided into six 
zones. Cooling is to be accom- 
plished by means of an extended fin 
and tube direct expansion cooling 
coil. Refrigeration is to be supplied 


This large blackout factory for Grumman Aircraft Engineering Corp. at Bethpage, 
Long Island, designed by the Austin Co., will have nearly half a million square feet 


of floor space lighted primarily by fluorescent tubes and air conditioned. 


Four thou- 


sand men will be employed in the new plant, which is scheduled for completion in 
120 working days. Two service trenches extending the full length of the assembly floor 
will make power, compressed air and other facilities available at any point in the line, 
to meet the requirements of small hand tools, hydraulic lifts, and other equipment 


by “Freon” condensing units with 
automatic control accomplished by 
a gradual acting type duct thermo- 
stat in the refrigerated section. 





Heatinc, Piping AND Arr Conpt- 
TIONING announces with pleasure the 
addition this month of three new 
names to its Board of Consulting and 
Editors, the 


membership of which is shown on our 


Contributing complete 
Contents page. The new members are 
F. E. Giesecke, R. E. Hieronymus and 
fr «. Kirkwood. 

Dr. Giesecke is professor emeritus 
of heating, ventilating and air condi- 
tioning at the Agricultural and Me- 
chanical College of Texas, and is the 
national president of the American 
Society of Heating and Ventilating 
Engineers. He is well-known as an 
authority on hot water heating and 
has been responsible for much of the 
data used in the design of such sys- 
tems. During the past year, he has 
contributed greatly—both in the pages 
of HPAC and in talks before various 
groups throughout the United States 

to the subject of radiant heating 
and cooling. His series on radiant 
heating and cooling, published in 
HPAC last year, represents probably 
as complete information on the subject 
as is available anywhere. 

Mr. Hieronymus is general super- 
intendent of Aldis & Co., prominent 
real estate and management company 
of Chicago, with many large buildings 





F. E. GIESECKE, R. E. HIERONYMUS, A. C. KIRKWOOD 
BECOME MEMBERS OF HPAC EDITOR BOARD 


in the Loop area under his direction. 
He has been very active in affairs of 
the building owners and managers as- 
sociation and is well-known to readers 
of HPAC through many articles we 
have published. Mr. Hieronymus and 
his associates have done outstanding 
work in promoting economy of heat- 
ing, and he has explained his methods 
for achieving heating economy on 
many occasions in our pages. He has 
also written informative articles on 
operation and cost of air conditioning, 
which we have published. You will 
find Mr. Hieronymus represented by 
an article this month. 

Mr. Kirkwood is associated with 
the Burns & McDonnell Engineering 
Co., a 40 year old firm of consulting 
engineers with offices in Kansas City 
and Cincinnati and engaged in power 
and water plant design work. He is 
known to readers of HPAC through 
his articles on industrial plant pip- 
ing, wherein the “Chief” and “Gard” 
discuss plant piping problems and pre- 
sent information for their solution. 
Another of his fine articles is pub- 
lished this month, 

You will find in coming issues ar- 
ticles by all of these authorities, as 
well as from other members of our 
Board of Consulting and Contributing 
Editors. 








Heatine, Pipine 


L. L. LEWIS 
HEADS ASRE 


L. L. Lewis, 
charge of engineering of Carrier 
Corp. and one of the early pioneers 
in air conditioning, was elected 
president of the American Society 
of Refrigerating Engineers last 
month. Mr. Lewis, who is credited 


vice-president in 


with inventing the bypass system of 


air conditioning, served as_ vice- 
president of the group in 1940. 
During World War I, he performed 
invaluable service to the govern- 
ment by adapting air conditioning 
to the manufacture of munitions, 
fuses and powder, and recently he 
has pioneered again in introducing 
air conditioning into blast furnace 
operations, helping to increase iron 
and steel production during the 
present national defense program. 

Among the new ASRE directors 
is Charles S. Leopold, consulting 
engineer and member of HPAC’s 
board of consulting and contributing 
editors. 


ASA ELECTS 
ZIMMERMAN 


R. E. Zimmerman, vice-president 
of the United States Steel Corp.. 
was elected president last month of 
the American Standards Associa- 
tion. Mr. Zimmerman has served 
as vice-president of the association 
since 1938, and has been a member 
of the board of directors since 1937. 

R. P. Anderson was re-elected 
chairman of the standards council. 
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Where Heat Must Not Fail— 
Install this SAFE Heating Pump! 





In Hospitals, Greenhouses, Schools, Public 
Buildings, Theatres, wherever heating sys- 
tems must not fail, install the Nash Vapor 
Turbine, for it is entirely independent of 
electric current failure, and continues to 
operate as long as there is steam in the 


system. 


More than that, the Vapor Turbine is a 
most economical pump, for the elimination 
of electric current does away with current 
cost, the largest single item in the operation 
of an ordinary return line heating pump. 


Greater savings still are effected by the 
Vapor Turbine in the system, for the reason 
that this pump operates continuously. It is 
the only pump that can do this with econ- 
omy. Continuous operation means uniform 
circulation, and uniform circulation saves 
steam. 


The Nash Vapor Turbine has but one mov- 
ing part, rotating in the casing without 
metallic contact, and requiring no internal 
lubrication. Quiet, compact, and trouble- 
proof. Bulletin A-290 is free on request. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U.S.A. 
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PLAN FOR PIPING MAINTENANCE 


The Chief and Gard Check Up on Their Piping So 
Defense Orders Won't Be Delayed... By A. C. Kirkwood* 


SUMMARY—Our old friends, the Chief 
and Gard, face some new problems in 
preventive maintenance, as their plant 
is now working on defense orders for 
the army. Their piping inspection sched- 
ule, which is aimed to avoid shutdowns 
and delays, is given here for the benefit 
of others faced with the same situation 


ORNING, ‘General.’ How 
are you and all your new 
found army friends?” 

7 =e me | am still friends 
with army officers, inspectors, and 


Gard. 


regulations, but if......... 
if they don't let you go 
around the plant without being the 
only visible support for a celluloid 
medal, you'll tell someone where to 
head-in ?”” 
“Not at all, Gard. 


fication dises are all right. 


These identi- 
What | 
Was going to say was that our mili 
tary friends will leave us if we fail 
to keep production on schedule.” 
“Yeah, | 
Chief. 
keeps the wheels of industry turn 
ing. The Old Man cracked that one 
Foremen’s Club 


know that one too, 


Preventive maintenance 


last might at the 
when he spilled the dope on the new 
army orders.” 

“If the Old Man has the right in- 
formation, the orders we got this 
week are only a small start. He ts 
so thoroughly convinced of future 
orders that we are to make plans 
for three-shift operations lasting not 
less than a year to a year-and-a- 
half.” 

“When do we organize the third 
shift, Chief?” 

“It varies, but most departments 
will start not later than the first. 
Maintenance starts now, Gard.” 

“Ouch!” 

*Burns & McDonnell Engineering Co., Con- 


sulting Engineers. Member of HPAC's Board 
of Consulting and Contributing Editors. 


Heating - Piping 
wiAir Conditioning 
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“We must insure minimum out 
ages before the first rolls around 
kach division of the maintenance 
department will inspect all points of 
possible failure, renewing Ol replac 
ing where necessary. In order to 
hold time and material to a reason 
able amount and to obtain orderly 


“Isolate valves and equipment to be inspected and repaired, having 
first obtained clearance from production department and made 
proper coéperative arrangements with other maintenance crews” 
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piping. Let me have an outline of 
your proposed procedure on piping 
before you leave this afternoon.” 

* * 

“Chief, here is ‘General Order 
No. |’ for the maintenance division. 
lf you'll approve it, we'll move in 
the morning.” 

“Good work, Gard. Let’s go over 
it first, then we'll issue instructions. 
What's the story about ?” 

“Well, Chief, like you said to do, 
| wrote up a sort of outline about 
how to inspect and what to do about 
it. I think that these suggestions, 
plus our requisition forms, and plus 
some conversation, will get the job 
done pronto.” 

Piping Inspection Schedule 
General Procedure 

Inspection falls into two classih 
cations: (1) inspections possible re 
gardless of time, and (II) inspec 
tions requiring pre-arranged periods 
of time when lines and equipment 
can be taken out of service for de 
tailed inspection, 

In the latter case, inspectors 
checking equipment, electrical de- 
vices and wiring, and _ structures 
should be working on the same 
equipment at the same time. This 
will prevent duplication of outages 
for inspection. Repair parts, equip- 
ment, and material that may be re- 
quired should be available without 
delay. 


Class I Inspection 


These inspections can be made 
while lines and equipment are in 
operation. 

Joints: 

Inspect flanged and screwed 
joints for signs of leakage while 
under operating conditions. Re- 
cord leaking joints, listing location 
and nature of leak, type of joint, 
pipe size and probable repair parts 
needed. Determine where possible 
cause of leak, such as misalignment, 
temperature stress or working of 
line, loose bolts, failure of gasket, 
failure of threads, corrosion, ero- 
sion, etc. If any of these causes are 
apparent and represent abnormal 
conditions, so note and where pos 
sible suggest specific remedies to 
prevent tuture failures. 

Weeps in flanged joints may be 
stopped by carefully drawing up the 
bolts where such procedure is indi- 
cated clearly. 

Valves: 

Where operations will permit it, 
all stop valves should be tested un 
der operating pressure and tempera- 
ture to determine tightness, travel, 
ease of operation, etc. List appar- 
ent deficiencies and suggested repair 
materials required. 

Regulating valves should be 
checked for functional operation, 
operating characteristics of valve 
controls or auxiliaries, including 





L Joints 





Check the Foflowin 
tokile piping “Ss th UIE— 
for ea hag e. 
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Painting. 








limit switches or stops. As to func- 
tional operation, operating or proc- 
ess records and process operators 
should be consulted. Record should 
be made of both operating deficien- 
cies and desirable changes in char- 
acteristics. Special tests should be 
made if necessary to determine 
proper operation. 

Check handwheels and look for 
gland leaks. 

Hangers and Anchors: 

See that pipes hang true to grade 
and line, without excessive sag at 
any point. Spring hangers should 
be checked for proper spring com- 
pression and freedom of action. 
Anchors should be checked for signs 
of slippage or failure. 

Insulation and Painting 

Deteriorating insulation should 
be replaced or repaired. Painting 
should be touched up or redone 
where needed, particularly where 
painting is used as partial or com- 
plete designation of line contents. 
Designative stencilling should be re- 
done if necessary. 


Class II Inspection 


These inspections must be made 
while lines or equipment are out of 
service. Repairs should be made 
coincident with inspection, if at all 
possible. 

Joints: 

Where previously examined leak- 
ing joints need repair they should 
be checked for contributing causes 
such as misalignment of flange faces, 
breathing of lines, imperfect mate- 
rials and so on. Remedy the cause 
where possible, or make provision 
for proper remedies at an early date. 
Bad joints should be repaired along 
with the valves in the same part of 
the system. 

Valves: 

Obtain and study record of valve 
troubles found by inspection made 
while valves were in operation. Iso- 
late valves and equipment to be in- 
spected and repaired, having first 
obtained clearance from production 
department and made proper codp- 
erative arrangements with other 
maintenance crews. 

The following comments apply to 
nearly all valves. Specific sugges- 
tions are given for particular types 
of valves. 

Leaking valves should be checked 
for cause of leaks. Many leaks are 
caused by improper operation. For 
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instance, hot valves shut off where 
stem is on cold side will often leak 
after the stem has cooled and con- 


tracted unless the cooled valve has 
been shut further. In this case, re- 
pair the valves and educate the 
operator. 

Foreign materials of an abrasive 
nature ruin seat and disc surfaces 
very quickly. Unless the fluid has 
to carry abrasives, they should be 
eliminated by cleaning the lines or 
by installing strainers or filters. 
Renewable disc or regrinding type 
valves should be repaired in place. 
Other types should be repaired 
either in place or m the shop by the 
use of special tools and trained men. 
Most reseating operations on gate 
valves should be done by the manu 
facturer. 

Regrinding should be done before 
small blemishes have had an oppor- 
tunity to become pronounced. Com- 
position or soft alloy discs should 
likewise be replaced before the seats 
have eroded. Screwed-in seats or 
discs should be checked for leakage 
behind the threads, as should those 
with rolled 
or pressed- 
Zz es it) rings. 
— While 
there is the 
opportunity, 
] 00 k f or 
stem trou- 
bles such as 
corrosion in 
the stuffing 
box area, 
galling of threads or other sliding 
surfaces, and eroded back seating 
surfaces. Packing should be exam 
ined for condition and any unfit for 
further service should be replaced. 
Packing requiring excessive tight- 
ening of the gland bolts or stuffing 
nut may cause undue strains on the 
stem threads. Such packing should 
be replaced by more suitable ma- 
terial. 

Cold steam valves when warming 
up may leak some water until they 
are hot. Valves with stainless steel 
stems and carbon packing should be 
watched for stem corrosion if mois- 
ture can get into the packing. 

Check valves should be examined 
for freedom of operation as well as 
condition of seating surfaces. When 
closing valve bodies, see that bon- 
net gaskets are in good condition 
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and that bolts are properly tight 
ened. 


O pe rators and Cont ols 


Valve operators and_ controls 
found in unsatisfactory condition 
during operating tests should be re 
paired. Limits should be checked 
for accuracy. Moving parts should 
be examined for wear. Lubricating 
devices should be checked to see 
that lubricating oi] or grease is 
reaching all parts 
Alignment and Supports 


The cases of misalignment should 
be corrected by such means as are 
necessary. This is particularly true 
where such lack of alignment causes 
undesirable strains on pump and 
equipment connections. Supports 
that could not be worked while lines 
were hot should be repaired, re 
placed or added (as the case may 
be). 


Miscellaneous 


Minor improvements often are 
desired by the operating depart 
ments. These improvements should 
be installed (if at all possible) while 
lines are out of service for inspec 
tion or repair. 
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FINANCING THE 
DEFENSE PROGRAM 
he It 
stitute of American Meat Packers 
Harold G. Moulton, president 
the Brookings Institute, concluded 
that it should be possible to 


our defense program without 


In a recent address before t 


hnance 


creasing the magnitude of current 
fiscal deficits, for he foresees an 
evitable expansion of national 
come from about $70,000,000,000 at 
the present time to at least SSO 
000,000,000 within the course of the 
next year or so. An expansior 
income from  $70.000.000.000 
$80,000,000,000 means a very great 
increase in the potential revenu 
the government 
Fiseal Stability 

Fuller utilization of our natural 
resources, which the wats program 
involves, makes it possible to mai 
tain fiscal stability, according to D1 
Moulton. The outcome will ‘cd 
pend primarily upon the degree 
determination to maintain financial 
equilibrium manifested by the fiscal 
authorities, congressional and other 


W ise,” he said 











The Bankhead tunnel, nearing comple- 
tion at Mobile, Ala., will provide a two 
lane vehicular crossing under the Mo- 
bile River and will shorten the ap- 
proach to the city from the east by 
about 744 miles. At present U. S. 
Route 90, which is the main highway 
along the Gulf Coast, and U, S. 31 from 
Birmingham and Montgomery, cross 
Mobile Bay on a causeway extending 
from the easterly side of the bay to 
Blakely Island, immediately across the 
Mobile River from the heart of the 
city. The road then turns north and 
follows the river to a lift bridge north 
of the city. The tunnel will not only 
eliminate this detour, but will cut out 
delays caused by the lift span and by 
traffic congestion in the city proper. 
The photograph above illustrates the in- 
terior of the tube with reinforcing steel 
and roadway forms in place. Two 
lanes of traffic moving in opposite di- 
rections will be provided by a road- 
way 21 ft wide between curbs. The 
tunnel proper is 3100 ft long between 
portals and a minimum of 45 ft below 
mean low water within the 500 ft channel 





‘Tunnel 







Ventilation 


By Ralph Smillie 


Consulting Engineer 


The river portion of the Bankhead tunnel has been built by the trench method. Sec- 
tions 300 ft long are fabricated of welded steel plates and shapes on shipways near 
the site. Temporary steel bulkheads placed near the ends exclude water until the 
tunnel is in its final position. These sections are launched and partially concreted 
in dry dock. When the lower concrete has been poured, they are again floated and 
concreting is continued alongside a dock until but little freeboard remains. Prior 
to sinking, the river bed is dredged to a depth of about 2 ft deeper than the bottom 
of the tunnel in its final position. The nearly concreted sections are then brought 
into position and sinking completed by the addition of tremie concrete. During the 
placing of the final concrete, the position of the tunnel is controlled from a steel 
gallows frame supported by H beam piles driven in the river bottom. When the 
section being lowered is in proper position, closure is made by pulling it up to the 
completed part of the tunnel with steamboat ratchets. Temporary watertightness is 
obtained by the embedding of the %% in. shell plate into a rubber and hemp gasket 
and then tremieing the joint. Backfilling is then completed, the temporary bulk- 
heads removed and permanent splices of the tunnel lining plates made by welding 
in the dry. The tunnel cross-section is circular in form, consisting of a steel shell 
30 ft in diameter within which is placed a structural concrete ring 18 in. thick. Out- 
side the steel shell there is a concrete protective covering, a minimum of 2 ft thick, 
giving the exterior of the tunnel section an octagonal form. The % in. steel shell is 
the watertight medium, the 18 in. reinforced concrete ring is the strength medium 
and the external concrete forming the octagon provides weight to overcome buoyancy 




















HE ventilation system of the new Bankhead tun- 

nel, Mobile, Ala., represents a departure from 

previous practice in subaqueous vehicular tunnels. 
The comparatively short length of this tunnel, as well 
as the necessity of keeping first cost and upkeep low, 
made the conventional transverse distributive system un- 
justified. The Mobile portal is located in Government 
St. in the heart of the business district of the city, so 
that any plan which would involve discharging vitiated 
air from this portal was out of the question. High 


real estate costs, as well as the nature of the district, 
made a ventilation building in Mobile undesirable. 

In the system used, fresh air is drawn into both portals 
and carried longitudinally to the midpoint of the tunnel. 
\t this point the vitiated air is drawn through a series 
of ports into a duct below the tunnel roadway, whence 
it flows to the ventilation building on Blakely Island, 
and is exhausted to the atmosphere. In this way all 
ventilation equipment is concentrated at one point, and 
the building housing the equipment could be built over 
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the tunnel in the most advantageous position possible. 

This system is not particularly sensitive to wind 
conditions or local differences in barometric pressure. 
Flow reversal or a static condition in the tunnel can 
occur only with a combination of minimum ventilation 
and extreme wind. Such a condition can, of course, 
be readily overcome by increasing the fan speed. 

The elimination of the conventional upper air duct 
gives increased headroom and permits a 21 ft roadway 
with only 27 ft of internal tunnel diameter. 

Vitiated air flows along the lower air duct to the 
ventilation building, at which point it divides, passing 
through two compound elbows to twin uptake stacks on 
either side of the tunnel. The uptakes lead to a plenum 
chamber comprising the larger part of the first floor 
of the ventilation building. In this plenum chamber 

























Three fans are used, two of 
which will take care of maxi- 
mum ventilation requirements, 
the third being available as a 
spare. They are double width. 
double inlet backwardly curved 
blade centrifugals having a 
wheel diameter of 91 in. At 
their maximum operating speed 
of 493.5 rpm two fans will de- 
liver 269,500 cfm each, which 
corresponds to about 174 cfm 
of fresh air per linear foot of 
two lane roadway. For their 
high speed, the fans are direct 
connected to 14 pole, 350 hp. 
440 volt squirrel cage motors. 
Two lower speeds are available, 
one at approximately 4 and one 
at about 4 full speed. The two 
lower speeds are obtained by 
means of chain drives from two 
speed 1200/600 rpm, 40/10 hp 
induction motors. Fan bearings 
are of spherical roller type . . 

Shop tests indicated that better 
performance could be secured 
by the use of turning vanes at 
the top of the uptakes leading 
to the fan rooms. These turn- 
ing vanes (right) are made up 
of a series of short blades set 
in a frame at a 45 deg angle 
over the vertical inlet stacks 
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are situated the 
individual evasé 
atmosphere. 


from the exhaust chamber by steel partitions, so that 
they are protected from the dust laden, vitiated air. Thi 
large entrance doors of the building and a removabk 
panel in the exhaust plenum form, in effect, an ait 
lock so that fans may be removed for repair without 


shutting down tl 


vided with a leaf damper in the evasé stacks 
Tuned frequency motor control is employed 

proper synchronism of switching operations w 

speed. The magneto used in connection with this cont 


is gear driven fr 


used to give con 


of the actual fan speed. 


*. 
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The fan motors and drives are 





three fans, which exhaust each to a1 


stack leading vertically upward to the 


Se pal ite ad 


1c tunnel ventilation. Each fan is pro 


myeiiye 


it] tar 


om the end of the fan shaft and 1s al 


tinuous indication on the control board 


Three sumps provide for tunnel di 
age. These are situated at the Mobile 
portal, the ventilation building 
Blakely Island, and at 
Mobile portal sump is of 
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mid-rivet hi 
unusual 
pacity to care for 
pected in this locality, a rate of 4 in. pe 

hr having been used in the design 

pacity allows storage for 45 min at thi | 
rate, exclusive of pump dischargs 
the Blakely Island end of the tunne 
closed type of structure has been carried 


to the grade point and watertight 


cane gates provided to close the tunn 

in case of an emergency arising due 

high water \t the low point 

tunnel near mid-river, a st ind 

chamber are situated in the space uncle 

the tunnel roadway. In this pump cl 

ber a triplex pump takes car 
conditions and there are two 400 


~ gpm centrifugals for e1 
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One of United Air Lines’ Mainliners in flight 


Heating and Ventilating Up in the Air 


...... involve specialized problems not met on 


terra firma, says W. W. Davies of United Air Lines 


EATING, ventilation and automatic temperature 

control, as applied to commercial air transporta- 

tion, involve a number of specialized problems, 
due to the atmospheric pressure changes with changes 
in altitude, extreme humidity variations, speed, vibra- 
tion, and rapid temperature fluctuations. These varia- 
tions all result from the rapidity with which the airplane 
can move from one atmospheric mass to another. 


Ventilation of Airplanes 
General | entilation—The ventilating system, as now 
used in most commercial transports for obtaining the de- 
sired amount of air in the cabin, depends entirely upon 
the “ram” effect obtained with a duct opening into the 
air stream (see cut-away view). 

The present ventilation rate for one of the United Air 
Lines’ Mainliner airplanes is approximately one complete 
air change per minute. Such a high rate is advisable in 
this application for several reasons. A large number of 
changes of moderately heated air guarantees better cabin 
temperature distribution. have shown that, 
throughout the cabin, temperatures do not vary more 
than + 3 F, with this high rate. One change per min- 
ute also permits a rapid removal of tobacco smoke and 
any odors. It is also possible with an gir change every 
minute to maintain a pressure in the cabfm approximately 
1 in. of water higher than that existing outside of the 
airplane, thus eliminating infiltration of cold air from the 


Tests 


outside. 


6 


This rate of one change per minute, in terms of indi 
vidual passengers carried, is about 40 cfm. 

Individual V entilation—Also incorporated on all ma- 
jor transports at the present time are small, individually 
controlled, cool air ventilators situated in close proximity 
to the seats. The purpose of these is to provide a flow of 
cool air on the passenger’s face if desired. This addi 
tional air is beneficial during hot weather or in the event 
a passenger desires a cooler temperature than that main 
tained for his fellow passengers. 

Several important factors must be taken into consid 
eration at the time of design of such units. The regula 
tion of the pressure within the air duct or ventilator must 
be such that the flow of air to the passenger will be the 





SUMMARY 


Atmospheric pressure changes with changes in altitude, 
extreme humidity variations, speed, vibration and rapid 
temperature fluctuations—all resulting from the rapidity 
with which an airplane can move from one atmospheric 
mass to another—are factors which must be allowed for 
in the design and application of heating and ventilating 
equipment by the commercial air lines. W. W. Davies, 
Project Engineer, United Air Lines Transport Corp. 
briefly describes the heating and ventilating require- 
ments of modern airplanes and recent developments in 
this field. A second article will cover the air condition- 
ing of airplanes on the ground, and cabin supercharging 
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same with one or all of the individual ventilators 
opened ; the individual ventilator and duct combination 
must be so designed that the noise level of this assembly 
is well below that of the cabin; and the adjustment of 
the ventilator must be so restricted that the flow of air 
can only be directed on the passenger using the ven- 
tilator. 

Humidity—Fortunately, there is no real problem with 
respect to humidity. In the course of an investigation 
conducted by the United Air Lines’ research staff, data 
obtained from government weather statistics evidenced 
that, on the average, relative humidity between 5000 and 
15,000 ft altitude varies from 40 to 64 per cent. 
ings taken with a sling psychrometer on several occa 


Read 


sions in various seasons of the year closely agree with 
these data. The humidity in the cabin is generally from 
5 to 6 per cent lower than that of the outside air, and 
when flying in saturated air the cabin humidity may be 
even lower. For normal operation, with the excéption of 
possible extreme conditions, relative humidity in a cabin 
is within the accepted 40 to 50 per cent limit. 

It is interesting to note that calculations indicate that 
to increase the humidity 10 per cent, it would be neces 
sary to carry 35 lb of water for a 4 hr trip, assuming 
standard air conditions at 10,000 ft. 
water required (even neglecting the weight of suitable 


The weight of the 


equipment for diffusing it in the cabin air) would make 
such an installation impractical for the few times it would 
be needed. The importance of weight in airline opera 
tion shows up as a vital factor, when it is realized that 
on the basis of one operator’s stuty the value of 1 lb of 
added weight per airplane per year is something over 
$20. 


Importance of Heating 


There is probably no other condition in flight that is 
more aggravating to the passenger than the failure of the 


heating system. Such cases are definitely the exception 


Cut-away view showing ventilating and steam heating system 
on Douglas DC-3 transport plane. A—boiler in exhaust stack. 
B—steam line to radiator. C—cool air duct to individual venti- 
lators. D—reserve water tank, pressure regulator and control 
valves. E—water line. F—drain and condensate lines. G 

cabin heat ducts. H—mixing valve. J-—radiator. K—nose valve 
control. L—cockpit heat duct. M 
entry in nose of plane 


air supply duct. N—air 
supplying air by the 


ram_ effect 
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However, airline engineers must analyze such difficulti: 
and recommend revisions to reduce the possibility of ré 
currences, 

With the high ventilation rate of one change per mii 
ute, it is evident that the heating system must be of a 
large capacity. Numerous tests have shown that 150,00 
Btu per hr is required to heat a Mainliner cabin to 75 |] 
with an outside air temperature of 0 F, at a ventilatio: 
rate of one change per minute at 8000 ft altitude 

In general, three major types of heating systems hav: 
been used on commercial air transports, the hot air 


Another 


tem, the steam system, and the liquid systen 
type now being considered is a self-contained unit which 
has a combustion chamber and fuel jet and burner cor 
bined. This unit uses a liquid fuel and also incorporat: 
an auxiliary blower. It is similar in construction to o1 
of the newer type automobile heaters 

Hot Air Heating System—The hot air syste 


ploys a shroud or manifold at the exhaust stack, tl 





being taken in at the front end of the shroud and 


] : | ! 
ried back over the exhaust stack by means of duct 
a mixing valve. This valve is situated just ahead of the 
duct entry into the cabin. Cold air is also suppli 


it by means of a scoop projecting into the air strear Phe 
hot and cold air are mixed at this point by mear 
manually controlled valve to give the desired cabin ten 


perature. 


This is one of the simplest forn 5 of heati1 oy syste! | 
and normally requires very little maintenance Wit 
this arrangement care must be exercised in the desig: 


and maintenance to prevent leakage of carbon monoxide 
from the exhaust into the heated air. The possibility 
exhaust gas leaking into the duct in the event of failure 
of the exhaust stack can be overcome by maintaining 
pressure in the shroud surrounding the stack higher thar 
that within the stack itself. This then forces air into th 
stack, in the event of failure, and does not permit any 
of the engine exhaust gases to go into the cabin ventilat 
ing system. 

Steam Heating System 


quires cf msiderable attention both 


The steam heating sy 
In operati 
tenance. However, it does eliminate any carbon monox 
ide hazard, and it has a high heat capacity 


\ common design of steam heating system for aircraft 


is illustrated in the accompanying sketch. It incorporate 
a flash type boiler in the exhaust stack of the right hat 
engine, a steam radiator (condenser) under the floor « 


one of the cargo compartments and a reserve water tank 


with a pressure regulator valve. The system 


operate 
with only enough water circulating through the lowe: 
part of it to maintain steam pressure. Little or no water 
is carried in the boiler because as fast as the condensate 


; 
‘ 


flows 


» the boiler it is vaporized and passed through the 


large steam pipe to the radiator where it 1s recondensed 


and returned directly to the boiler 


’ 
} 


The maintenance of a specific pressure in t 


e steal 


system is controlled by means of a pressure regulator 


valve which is mounted on the top of the reserve water 
he steam ecvsten 


tank. The actual quantity of steam in t 


is a function of the quantity of water in the lower part 
of the system As additional water is allowed to flow 
from the reserve tank to the boiler, the steam pressure 
rises. Normally, the radiator will be condensing stean 


at a sufficient rate to furnish the proper quantity of water 














Flash type boiler used in airplane steam heating system. Feed- 
water entering the bottom flashes into steam almost immediately. 
As the action is a water quench, it is one of the severest treat- 
ments that can be given a metal. The temperature of the feed- 
water is about 200 F and the metal temperature reaches 1400 F 


to the boiler to maintain the desired steam pressure. 
However, at the time this condensation rate is not high 
enough the pressure regulator valve (whose main pur- 
pose it is to maintain a satisfactory differential between 
the steam pressure above the boiler and that above the 
reserve tank) opens and permits more water to drop into 
the boiler, again raising the steam pressure to that de- 
sired. The reserve tank is mounted approximately 4 ft 
above the boiler so that there is a sufficient head of water 
to feed the boiler when necessary. The steam pressure 
in the lower part of the’ system actually balances the 
steam pressure in the top of the reserve tank plus the 
weight of the column of water. 

Pressure regulators, relief valves and operating or con- 
trol valves for such systems often need frequent adjust- 
ment, and in some cases the original units have re- 
quired complete redesign. Probably boilers are the 
greatest source of trouble in the steam heating system. 
The boiler is substantially a flash type, the feedwater en- 
tering at the bottom and flashing into steam almost im- 
mediately. This action is a water quench and is one of 
the severest treatments that can be given to any metal. 
The severity is understood more readily when it is real- 
ized that the temperature of the feedwater is about 200 
I, and the temperature of the boiler metal reaches ap- 
proximately 1400 F. The metal is also stressed severely 
due to expansion and contraction each time the engine 
is run. Vibration characteristics also have a definite 
bearing on the type of design that can be used in boilers 
and have also been the principal reason for eliminating 
several types of design which otherwise proved satis- 
factory. 

Liquid Heating System-—The liquid heating systems 
for airplanes normally use ethylene glycol or some simi- 
lar liquid. The design generally incorporates a heater in 
the exhaust stack which heats the liquid, the latter then 
passing through a radiator of standard design. In such 
a system, a controller or circulating pump must be in- 
corporated to control the flow of the liquid to the stack 


heater. Such a system involves probable additional 


weight, as well as requiring considerable maintenance. 
Based on past experiences with such a system, it is 
doubtful if sufficient heat can be obtained under extreme 
atmospheric temperature conditions unless a_ large 
amount of solution is circulated rapidly. 


Automatic Temperature Control 


Experience has shown that automatic temperature 
control for any aircraft system is a much desired and 
needed feature. Controlling the mixing valve or damper 
which furnishes the tempered air to the cabin by means 
of an automatic control is easy to accomplish and gives 
desirable results. To avoid hunting or over-riding of the 
control, some form of proportioning or step-by-step con- 
trol seems desirable. With such a system, when more 
hot or cold air is required to maintain the desired cabin 
temperature, the mixing valve moves progressively in 
small steps making minute increases or decreases in the 
cabin temperature as called for by the thermostat. 

A recent development by the United Air Lines’ 
research staff is an automatic temperature controller em- 
ploying the mercury column type of temperature senst- 
tive elements, and a thermal interrupter which incor 
porates a delay in the response of the mixing valve. This 
unit has proved very successful and is now in the final 
test stage. 

The mercury column type of thermostat, properly de- 
signed, is found to be relatively sensitive and have a 
minimum amount of lag. Tests conducted have shown 
that a pressure loaded mercury column unit ts not par 
ticularly subject to vibration in the order of the magni- 
tudes as found in aircraft and when properly mounted 
offers no trouble from breakage. 

[A second article by Mr. Davies will cover air conditioning on 


the ground and cabin supercharging.] 


Automatic temperature control unit employing the mercury 
column type of temperature sensitive elements, and a thermal 
interrupter which incorporates a delay in the response of the 
mixing valve furnishing tempered air to the cabin. The unit 
shown is laboratory test equipment developed by United engineers 
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DAILY Degree Day Check 
Saves Heating Steam 


R. E. Hieronymus*, General Superintendent, Aldis & Co.., 
Explains How Check Is Made, What Results Have Been 


SUMMARY-—A study of 29 office build- 
ings made last year showed that those 
which were checking their heating steam 
consumption daily on the degree day 
basis used 22 per cent less steam than 
buildings which were making no degree 
day check at all, and 17.5 per cent less 
steam than buildings making a degree 
day check on a monthly basis only. The 
importance of making such checks on a 
daily basis is therefore indicated by this 
study. . . . Mr. Hieronymus, general su- 
perintendent of a real estate and man- 
agement company with many large build- 
ings under its direction, described in 
December a method of making a daily 
check which is in wide use in Chicago. 
He gives here results achieved in an 
actual case—a building which is called 


‘the “Sample Building.” In December. 


he explained the situation before the 
heating economy program was initiated. 
This month, he describes how the steam 
consumption was reduced 43 per cent. 
... Operating and management engineers 
not now making some sort of daily 
check will do well to heed the important 
message which Mr. Hieronymus presents 


STUDY of a group of office 

buildings made last year 

showed that those checking 
their heating performance daily on 
a degree day basis used 22 per cent 
less steam than those making no 
degree day check at all, and 17.5 per 
cent less steam than those making a 
check on a monthly basis only. The 
great value of a daily analysis is 
thus indicated. 

A method of making such daily 
checks which is in popular use in 
Chicago is the Erlenborne chart. I 
described in the December HPAC 
how this chart is established for a 
particular building, and gave a res- 
umé of the conditions existing in 
November, 1936, in an actual build- 
ing before the heating economy pro- 


*Member of HPAC’s Board of Consulting and 
Contributing Editors. 





gram was instituted. This month, 
the same information for the month 
of November, 1939, is presented for 
this same building (which we call 
the “Sample Building’ here) to 
show the extent of the improvement 
in steam consumption for heating, 
and in the average temperatures 
maintained in it. 


Tenant Complaints 


As the steam consumption for 
heating the building was appreciably 
reduced, the management began to 
hear from some of the tenants—but 
this was not unduly discouraging. 
A log book was obtained in which 
was entered every heat complaint— 
its source, the time of day, special 
remarks about conditions, and (im- 


» portant) what disposition was made 


of it. It seems reasonable to expect 
that a few heat complaints are to be 
tolerated throughout the year—in 
fact, it is a healthy sign of “nor- 
malcy,” for in the absence of any 


complaints at all it is certain that 
part if not all of the space is being 
greatly overheated, or that tempera 
tures are being held down to tolera- 
ble limits by the unreasonable open- 
ing of windows. 

In the initial development of the 
program the complaints were local- 
ized and most of them came from 
two or three locations. These were 
found to be “low spots’’ in the heat 
ing system and steps were therefore 
taken to increase the radiation, 
weatherstrip the windows, or to use 
other measures to make these spaces 
average instead of special as to heat 
requirements. 

When the first two or three low 
spots had been brought up to stand- 
ard, others came to light and during 
the succeeding months 15 or 20 such 
deficient premises were discovered 
and the heating facilities improved 
in them. Eventually a condition was 
reached where the occasional com- 
plaints were reasonably scattered 
throughout the building. 


The average space temperatures in the building during the month of November, 1939. 
Note the altered character and generally lower level of the temperatures as compared 
with the graph for November, 1936, which was shown on p. 709 of the December article 
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Fer normal STEAM OR FUEL CONSUMPTION CHART 


conditions Steam 
turn heat on or Fuel Mean 
and off at: Allowance Temp. BUILDING SAMPLE vortH oF Nov. 1939 


Degree-Days this month 725 








On off: * Contents of Buil Cu.Ft. 
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STEAM RECORD: 
[00 
Total pounds of 
heating steam 
consumed |, 573,655 





Pounds of steam 
per degree-day 
2170 


Pounds of steam 
per degree-day 
r 1000 cu. ft. 


pe 
of building S04 


volume 





FUEL RECORD: +# 


Total of 
fuel consumed 





of fuel 
per degree-day 





of fuel 
per degree-day 
per 1000 cu. ft. 
of building volume 





# (Insert unit which 
corresponds to fuel 
used, i. e. pounds, 
gallons, therms, or 
cubic feet.) ' 
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There is no need for alarm in re- 
gard to complaints. If there are 240 
tenants, for example, and during the 
year there are 240 well-scattered 
complaints, that may sound like a 
great deal of dissatisfaction—but it 
averages only one complaint per 
tenant per year, or only one com- 
plaint per day. This would probably 
still be a tolerable condition of af- 
fairs, but the efforts at economy 
were stopped far short of this num- 
ber, good heating economy having 
been obtained. Three or four com- 
plaints per month in a building of 
average size probably are not too 
many. 


The Results 


Skipping the intermediate occur- 
rences, the conditions and economy 
obtaining three years later are set 
out in the steam consumption chart 
for November, 1939, reproduced 
here and in the chart of average 
temperatures in the space for that 
month. 

It is found that the steam con- 
sumption chart has a greatly differ- 
ent appearance from the one for No- 
vember, 1936, published in my pre- 
vious article. There is far less “red 
ink” and far more “blue”; the con- 
sumption on Sundays and the holi- 
day is reduced to economical limits ; 
and the steam consumption per de- 
gree day has been decreased from 
3850 Ib to 2170 Ib, a reduction of 
1680 Ib or 43 per cent. This rate 
of reduction, if obtained for all the 
heating months and applied to a 
normal heating year of about 6300 
degree days for Chicago, represents 
a decrease in annual steam con- 
sumption of approximately 10,584,- 
000 Ib, which improvement was ac- 
tually realized in the case of the 
“Sample Building.” 

During this process there was no 
violent disturbance in the tenant re- 
lations, no loss of occupancy due to 
the curtailment of space tempera- 
tures, no extraordinary effort re- 
quired of the building staff, and 
only relatively minor changes were 
made in the heating system or facili- 
ties so far as cost was concerned. 
These conditions of apparent ade- 
quacy and satisfaction after the im- 
provement in economy testify that 
the change in operation was a rea- 
sonable one and bore no ill effect. 

The loss from excessive heat is 
not always easily discernible. The 


OPPOSITE 


Steam consumption chart for the build- 
ing for November, 1939, showing result 
of heating economy program. Note par- 
ticularly the reduction of steam consump- 
tion on Sundays and holiday, the absence 
of any days of grossly excessive steam 
consumption and the preponderance of 
“blue” as against the “red.” Note also 
that the steam consumption is 0.504 Ib 
per degree day per 1000 cu ft, a redue- 
tion of 43 per cent from November, 1936 





steam enters the building through a 
ciosed pipe, or the fuel is delivered 
to the back door—perhaps at night. 
The heating steam rises through the 
building in closed pipes, is utilized 
in closed vessels (the radiators) and 
the waste leaves the building incon- 
spicuously through open windows, 
by transmission through the walls 
and glass of the building, and by 
other leakage. A great deal of waste 
can take place without the manage- 
ment realizing it. 

The main prospect of realizing 
this waste consists in determining 
what is being done elsewhere by 
well-run buildings and analyzing 
your own performance on some 
kind of a graphic chart basis. Par- 
ticularly does the Erlenborne chart 
system described here recommend 
itself, for the waste in the processes 
it applies to truly stands out as so 
much “red ink.” 


Steam for Hot Water 


Where steam is metered to the 
hot water heating apparatus, or 
where fuel is fired for heating water 
in a separate vessel, it should be 
deducted from the day’s use and the 
chart kept for heating steam only. 
If it is troublesome or inaccurate to 
deduct the hot water steam, how- 
ever, it is perfectly suitable to lump 
the whole thing and, for purposes of 
the daily check, to call it all heating 
steam. The rational use of the chart 
is not thereby affected and unless 
the hot water steam be an abnor- 
mally high proportion of the total 
steam requirement, it should make 
little noticeable difference in the ap- 
plication of the chart method. 


Who Should Keep the Chart? 


By all means, it is most essential 
that the chart be kept and the daily 
check be made not by the operating 
engineer himself but by the manager 
or a technical supervisor of the 
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building. Even though the engineer 
starts out by using the chart con- 
scientiously he should not be de- 
pended upon to get the most out ot 
its use if he is solely responsible for 
it. Once the details of the chart and 
its use are worked out, it can be 
kept by a clerk or stenographe: 
who may obtain the temperature 
and steam daily, fill in the chart and 
lay it on the manager's desk. The 
engineer should be encouraged to 
keep his own chart simultaneously 
with the one in the manager's office 
and to be well ahead of him on the 
scheduled improvement. 


Importance of Daily Check-Up 


Once the chart system has been 
put into use, each day’s heating pet 
formance should be analyzed on tii 
day after. If the analysis is not 
made until the end of the month 
there will be found a number of in 
efficient days, and after so long an 
interval the engineer can not possi 
bly remember what happened to up 
set the program on those particular 
days. li, however, it is discovered 
on a Wednesday that a substantial 
amount of steam was wasted on 
Tuesday, the day before, the operat 
ing man can still remember in gen 
eral what transpired that day and 
isina position to take steps to do 
better. 


Method Has Wide Application 


It is apparent from examination of 
the fundamentals of this chart sys 
tem that it can be used for any type 
of fuel whether it be steam metered 
in pounds, coal measured out by 
weight, oil utilized by the gallon, or 
gas purchased by the therm or by 
the cubic foot. Again, it will be 
realized that the system is applicable 
to any type of space heating, 
whether office building, factory, 
warehouse, hotel or apartment, for 
each has its own characteristics and 
suitable allowance can be made in 
the construction of the chart to take 
care of the peculiarities of each. 

It is further suitable to use in any 
climate, for the whole process is re- 
duced to a degree day basis and, 
within rather narrow limits, build 
ings of the same type are heated to 
approximately the same temperature 
no matter in what part of the coun 
try they are situated. 

[This is the second of two articles. Th 
first was published in the December, 
1940, HP AC.) 
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SUMMARY—Difficulties encountered in 
obtaining carbon molybdenum steel 
pipe with satisfactory surface finish 
have led to incorporating new require- 
ments in ASTM Specification A206-40T 
which are intended to govern the in- 
spection of such pipe for surface de- 
fects. Practically identical require- 
ments are being added to ASTM Speci- 
fications Al06-40 and A158-40T .... 
These new requirements and the reasons 
for them are explained by Mr. Crocker, 
who was chairman of the subgroup 
which formulated them. Opinions pro 
and con are also presented. Both sup- 
pliers and users of such pipe will find 
this discussion to be timely and valuable 


By Sabin Crocker* 


* 











IFFICULTIES encountered 

in obtaining carbon molyb- 

denum steel pipe with sat- 
isfactory surface finish have led to 
incorporating new requireinents in 
the American Society for Testing 
Materials Specification» A206-40T 
which are intended to govern the in- 
spection of such pipe for surface de- 
fects. Practically identical require- 
ments are being added to ASTM 
Specifications A106-40 and A158- 
40T. Heretofore the surface finish 
of pipe was governed in specifica- 
tions only in general terms, such as: 

“The finished pipe shall have a 
workmanlike finish.” 

“Pipe showing moderate slivers may be 
machined or ground inside or outside to 
a depth which shall insure the removal 
of all included scale and slivers, provided 
the wall thickness is not reduced below 
the specified minimum wall thickness.” 

“The finished pipe shall be free from 
all immoderate slivers and depressions.” 

Obviously what comprises a 
“workmanlike finish” is open to 
question, as well as when a sliver is 
“moderate” or “immoderate.”” Other 
common sorts of surface blemishes 
akin to slivers but not mentioned by 
name in specifications heretofore are 
known in mill parlance as_ scabs, 
pits, seams, laps or tears. Beyond 
these there are mechanical scratches 
or abrasions known as_ cable 
marks, dinges, guide marks, roll 


SURFACE DEFECTS 


Heavy Wall Pipe 





Fig. 1—Seam 0.02 in. deep on outside surface. Such 
a seam generally results from failure to completely 
eliminate a seam in the round before processing 


marks, ball scratches and_ scores. 
Slightly enlarged photographs show- 
ing the distinctive appearance of 
some of these surface defects in 
heavy wall seamless pipe (carbon 
molybdenum steel) are presented in 
Figs. 1 te 4 through the courtesy of 
one of the large pipe manufacturers. 


“Fish Seale” 


Further complications have come 
up lately in the occasional appear- 


ance of patches of fine crisscross 
cracks, laps and seams on the ex 
and sometimes on the im 





terior 


terior—of heavy walled alloy pipe 


which have variously been termed 
fish scale, snake skin or alligator 
hide, depending upon the fancy of 
the narrator. 





*Senior Engineer, Engineering Div., The 
Detroit Edison Co. Member of HPAC’s Board 
of Consulting and Contributing Editors. Mr. 
Crocker was chairman of the ASTM subgroup 
which formulated the requirements for surface 
defects described in this article. 
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The surface appearance of a patch 
of fish scale on the exterior surface 
of carbon molybdenum pipe is 
shown at a magnification of 10 
diameters in the photomicrograph 
of Fig. 5. This view was taken on 
pipe in the as-rolled condition, but 
which had been pickled for the pur- 
pose of removing mill scale. Pick- 
ling, of serves to make 
cracks more apparent and thus aids 
in locating such patches on inspec- 
tion. Fig. 6 is a photomicrograph 


course, 


of a transverse section of the pipe 
wall, again at a magnification of 10 
diameters, which shows an edge 


view of these surface laps and 


cracks. [Enlarged views of the de- 
fects of Fig. 6 are shown at a mag- 
nification of 100 diameters in Fig. 7. 
These cracks and seams penetrated 
into the pipe wall to a depth varying 
from 0.002 to 0.008 in., while the 
exterior surface was decarburized to 
a depth of about 0.010 in. as shown 
by the absence of black pearlite 
areas and, in this instance, by re- 
duced grain size in this region. De- 
carburization to this extent proba- 
bly must be expected as incidental 
to soaking billets in a furnace for a 
sufficient time to heat them up pre 
paratory to rolling into pipe. 


Bone of Contention 


Whereas pipe mills have had lit- 
tle trouble in rolling light- to me- 
dium-wall carbon steel pipe with 
satisfactory surface finish, the 
greater tendency to blemishes with 
heavy wall pipe of either carbon or 


Fig. 2—Pits 0.03 in. 
Pits of this nature 
of mill seale during 





alloy steel has been a bone of con 
tention between mill men and pur 
chasers’ inspectors for some time. 
Otherwise excellent pipe sometimes 
has considerable areas of fish scale 
or scattered instances of other sur 
face defects which to the purchaser’s 
inspector seem to call for outright 
rejection or at least removal by 
grinding. In the absence of any 
definite standards for guidance, the 
mill men can only conjecture in ad 
vance of inspection whether or not 
a particular batch of material will be 
acceptable to this or that customer 
Furthermore the amount of rejec 
tions or corrective work ultimately 
called for, whether actually needed 
or not, may be so extensive as to 
constitute a large item of expense 
to the pipe mill which would have 
to be reflected in the price of the 
product. The ensuing arguments on 
this score as outlined below pointed 
the need for a more clear cut undet 
standing about what could reason 
ably be done about surface defects. 

Where defects are not defined, 
the inspector representing the put 
chaser either has to make his own 
decision or refer the matter back to 
those responsible in the home office 
In either event decision has to be 
made on the basis of opinion rather 
than predetermined standards, and 
with little possibilty of obtaining 
uniform practice. Due to the hesi 
tancy of inspectors in assuming re 
sponsibility for making decisions 
based wholly on opinion, they fre 
quently have to refer such problems 
back to the home office, and the 


deep on outside surface. 
result from rolling in 
seamless mill processing 
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home office may in turn have to « 


gage a consultant sufficiently vers 


in such matters to reach an 


gent decision. In any event a 
siderable amount of valuabl ’ 


is consumed and at considerabl 
pense, whereas wit! adequat 
structions the inspector could have 
settled the matter on thx 
most cases 

In the absence ot definite stan 
ards for surface defects, each « 
sumer has to be an aut 
himself, and what is acceptabl 


one frequently will be unacce 








to another. Hence, where 

manufacturer feels that a consu 

er’s inspector is overly captiou 

will be inclined to put material re 

jected for debatable surtace d 

back into stock to dispose ot t é 
next come! (On the other ' 
were surface detects dehne 


sions would be more cleat cul 
rejected material should be scrappe 
as called for in Section 23 of AS 


\206 and companion specih 
Definition of Surface Defects 


hus it developed that ther 


good reason for attempting a 

dicious definition of surtace detect 

in heavy walled pipe with resp 

when the pipe is acceptable a 

when it should be rejected outr 

and when the manufacturer s 
be required (or permitted) to g 

off or otherwise rel v ¢ 


blenushes. 

Accordingly Subcommittee XX 
of ASTM Committe \l del 
gated the problem to a subgrou 
its members, representative of a 


interests concerned, whic! 


charged with surveying the 
lem and bringing in recommenda : 
tions calculated to establish a satis 
factory solution. This subgrou 

held a meeting at one of the pr 

cipal pipe nulls where actual spe 

mens of pipe showing the var 

sorts of defects were examined a1 

discussed with the mill met 

tentative standards for defining ; 
these choices as worked out ' 
ASTM Specification \206-40 

carbon moly pipe were incorporate 

as follows in Section 20 of that 
specification. The italicized set 

tences were added in Paragrap 

a) and (b), while (c) was r f 


vamped completely to incorporate 


the new ideas. 
Finish 20 (a). The finished pipe 











me 1S Rk 








Fig. 3—Shallow pits on inside surface which 
also result from rolling in of mill scale 


be reasonably straight and free from in- 
jurious defects, and shall have a work- 
manlike finish. At the discretion of the 
inspector representing the purchaser, fin- 
ished pipe shall be subject to rejection tf 
surface defects acceptable under Para- 
graph (c) are not scattered, but appear 
over a large area in excess of what is 
considered “workmanlike finish.” 

(b). Depth of Injurious Defects: All 
defects shall be explored for depth. When 
the depth of defects in the pipe encroaches 
on the minimum wall thickness (87.5 per 
cent of the nominal thickness), or is in 
excess of 12.5 per cent of the nominal 
wall thickness, such defects shall be con 
sidered injurious. 

(c). Machining or Grinding Defects: 
Surface defects shall be classified and 
treated as follows: 

1. U-bottom mechanical marks and 
abrasions’ excepting pits, tears, scabs, 
slivers, etc., shall be acceptable without 
grinding or machining, if not deeper than 
124% per cent of the nominal wall thick- 
ness nor in any case deeper than Ye in. 
All V-bottom marks and abrasions and 
U-bottom marks and abrasions deeper 
than ve in. but not deeper than 12% per 
cent of the nominal wall thickness shall 
be removed by grinding or machining to 
sound metal. Where the width of any 
mark or abrasion is less than the depth 
it shall be classified as V-bottomed. 

2. Pipe showing inside or outside sur 
face checks (fish scale) ¢x in. or less in 
depth need not have these defects re- 
moved. Such defects over «x in. but not 
more than sz in. in depth shall be re 
moved by machining or grinding. Pipe 
on which these defects are more than 
in. in depth shall be rejected, unless the 
manufacturer can demonstrate to the pur- 
chaser that the defects are not injurious 
as defined in Paragraph (b). 

3. Pipe showing scabs, seams, laps, 


tears or slivers not deeper than 5 per cent 
of the nominal wall thickness need not 
have these defects removed. If deeper 
than 5 per cent such defects shall be re- 
moved by machining or grinding provid- 
ing they are not injurious as defined in 
Paragraph (b). 

4. Pits which do not fall under the 
classification of injurious defects as de- 


‘Marks and abrasions are defined as cable 
" 
marks, dinges, guide marks, roll marks, ball 
scratches, scores, etc. 


fined in Para- 
graph (b) need 
not be removed. 

5 When 


grinding or ma- 







chining is per- 
mitted, the out- 
side diameter at 
the point of grinding or machining may 
be reduced by the amount so removed. 
Should it be impracticable to secure a 
direct measurement, the wall thickness at 
the point of grinding, or at a defect not 
required to be removed, shall be deter- 
mined by deducting the amount removed 
in grinding, or the depth of the defect, 
from the minimum measured wall thick- 
ness at the ends of the pipe, and the re 
mainder shall not be less than 87.5 per 
cent of the nominal wall thickness. 

6. Machining or grinding shall follow 
the mill’s inspection of the pipe as rolled 
and shall be followed by supplementary 
visual inspection. 

(d) (Note: There is no change in Par- 
agraph (d) which pertains to repair of 
injurious defects by welding.) 

Incidentally, according to these 
new finish requirements, all of the 
defects shown in Figs. 1 to 7 would 


Fig. 4—Light ball cut on inside surface (near top of pho- 
tograph) produced by 
mandrel used inside the 


mill scale building up on the plug 
pipe during seamless mill processing 


be acceptable without grinding or 


machining if present in a pipe wall 
greater than about '% in. in thick- 
ness, except that all V-bottomed 
marks or abrasions must be re 


moved regardless of depth. 


Opinions Pro and Con 
The foregoing revisions were 
offered by the special subgroup as a 
tentative solution of the problem 
and were so accepted at the June 
meeting of the Society by Subcom- 
mittee XXII and Committee Al for 
trial in Specification A206-40T, and 
in corresponding paragraphs of the 
1940 versions of A106 and A158. 
In adopting these tentative limits on 
surface defects no one was prepared 


Fig. 5—View of “fish scale” on outside surface 
of carbon molybdenum pipe, magnified 10 times 





Heatinc, Prernc ANp Am ConprT1ontinc, January, 1941 


-——— 











NE BPR TA eter 'Po os 


ea litt 4 


= 














Ae acne ti 


a! 





Ai dtinii 





et os as 


ee ee ee 


geste Para i 
20 | ere de 
ects at nested a It was the consensus 
- an . . . S L’-hotto and \ mittee however. that 
Fig. 6—Transverse section of pipe wall showing edge view of sur- 
face laps and cracks known as “fish scale,” magnified 10 times bottom and it t umits are on the sate 
be specified that | harm could come fron 
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Che italicized portion of Paragraph 20(a) 


limiting Paragraph 20(c), if permitted 

able area of defect in the amendment, would resul 

requirements and in seams, as the only gag ta 

Paragrap| 20(b is either grinding it out 

that all defects be its depth at intermittent points 

explored, permits the lengtl One can appreciat 

purchaser to judge would result in the shipment 

final acceptability I to time of seams i bie 

pipe offered.’ because of the fact that th 
Advers OUpu not have been nicked at 

I rpre ssed Nepi We hely ve that anv sé 

sentative of a Lead ts depth. should be fil 

ing Pipe Fabri to its eliminatior 
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No Harm in 
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Fig. 7 
view of 
times. 


Enlarged transverse section of pipe wall showing edge 
same surface laps and cracks as Fig. 6, but magnified 100 
The actual depth of these cracks is 0.002 to 0.008 in. 


lrying 























Protecting Factories Against Attack 


IR conditioning of industrial 
plants is considered by the 
military as one of the best 
protections against attacks. Under 
total war conditions it is very prob- 
able that the military would require 
that many industrial plants making 
things for defense be air conditioned. 


Air Conditioning 


Air conditioning is considered a 
possible necessity by the military at 
this stage of preparations for war, 
chiefly in certain munitions plants. 
It should be borne in mind, how- 
ever, that air conditioning as a spec- 
ification rarely appears as yet in 
plans of the army or navy. The 
present policy in connection with 
industrial plants for national de- 
fense is to secure the plant and to 
bring it to the stage of production 
as swiftly as possible. The thought 
seems to be that the need for elab- 
orate protective features of plants 
may be avoided by producing arms 
and equipment which will keep at- 
tackers away. That idea seems 
fundamental in the military mind. 

As the matter stands at present, 
air conditioning and similar instal- 
lations in defense plants are almost 
wholly at the discretion of the plant 
owner or plant operator. This prin- 
ciple applies to the plant that is built 
with government money as well as 
to the plant that-is built with pri- 
vate funds. If it does not appear in 
the specifications imposed as funda- 
mental by the government, the dis- 
cretion lies with the builder or op- 
erator. At the same time it should 
be remembered that the government 
people heartily approve the plant 
people who put in air conditioning 
and similar equipment. They look 
with complete favor upon any action 
that will make production easier and 
make the workers more comfortable 
and happier. The military people 
feel that many industrialists will use 
air conditioning to sustain the mo- 
rale of their workers, and to help 
the production of precision instru- 
ments and equipment. But it should 
be clearly understood that the initia- 
tive for the installation of this air 
conditioning must come from the 
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industrialists. It is their problem. 
And by the same logic it is the initi- 
ative of the air conditioning industry 
that will, to a large extent, deter- 
mine how much equipment may be 
installed. 

What is generally in the minds of 
the people who make the plans in 
the quartermaster general’s con- 
struction division may be gathered 
from the outline of minimum passive 
defense protection for plants drafted 
by the planning branch. They think 
plants should be situated with the 
protection of hillsides, and in broken 





By Arnold Kruckman 


Washington Correspondent 





and wooded terrain, when feasible. 
They hold it is advisable, but not 
essential, to disperse the buildings 
to form an irregular pattern. 

And here is where air condition 
ing would appeal to the industrial- 
ist. Army people feel that it would 
be wisdom to lay out the plant so 
black-outs would be feasible in an 
emergency. The plant with solid 
wall and roof construction, like the 
Allison aircraft engine plant at In 
dianapolis, described in the March 
H PAC, is considered an ideal. Arti 
ficial light and air conditioning is 
required at all times. The army peo- 
ple stress, however, that the Allison 
plant was built absolutely on the 
initiative of the corporation, and 
that it is solely inspired by the Alli- 
son people themselves. 


Protective Features 


The outline suggests dim blue 
lights, hooded, so the beams cannot 
be seen from above; it is intimated 
that white guide lines should mark 
curbs, walkways and entrances, and 
that double doors and entrance hall- 
ways should be provided. It may 
interest you to know that emphasis 
is laid on the declaration that com- 
plete protection of structures against 
direct hits by heavy bombs is not 
considered economically or militarily 
justifiable at this time. As protec- 
tion against bomb splinters, it is 


suggested that window openings be 
kept as high as possible above the 
ground. Bomb fragments, it is said, 
are thrown at an angle of about 15 
deg with the plane of impact. Fire- 
walls are urged wherever they can 
be built. Provision also is suggested 
of places where, later, below-ground- 
level bombproof shelters may be 
built, shelters with air conditioning. 
Designs for standard shelters for 50 
persons will be furnished by the 
quartermaster general's construction 
division. It is suggested they should 
be placed outside of the plant build- 
ing but immediately adjacent and 
easily accessible from the inside. 
Eventually it is believed there 
should be storage space for spare 
parts and for key machines with pro- 
tection against light bombs and 
splinters. Special concrete barriers 
are suggested at doors and entrances 
to prevent bomb splinters from fly- 
ing through the openings. 


Duplicate Piping 


Two independent pipe lines for 
gas and water are urged. And two 
independent sources of power are 
recommended. Ail power and tele- 
phone lines are to be buried under 
ground. Transformers and oil 
switches and similar outdoor elec 
trical equipment are to be placed in 
subterranean vaults. And fuel oil 
and gasoline supply tanks are to be 
buried outside of buildings. 

Concealment and camouflage is 
suggested. Army people declare 
light colored buildings are plain as 
a glowing light from the air on 
moonlight nights. To avoid this they 
use dark, light-absorbent shades in 
painting the buildings. And when 
the paint is applied in a mottled 
pattern, visibility is almost nil both 
day and night. However, colors 
vary with neighborhoods and with 
seasons. Again the army puts the 
problem in its final form up to the 
industrialist. It suggests that each 
plant is a problem to itself, and that 
‘ach owner must study his own 
problem of camouflage as well as of 
air conditioning. 

In general, landscaping is sug- 
gested with trees about the same 
height as the buildings. 
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Lights, Action, 


AIR CONDITIONING ! 


Motion Picture Industry—Like Many 


Others—Requires Lots of Air Con- 


ditioning for a Number of Services... 


By Arthur J. Hess of English & Lauer 


ILM processing plants or film laboratories, as they 

are called, present altogether different problems 

than do the sound stages or the other departments 
of motion picture studios. In the first place, the condi- 
tions maintained are process conditions and not neces- 
sarily comfort conditions, and in the second place, air 
must be as clean as it is possible to get it. 


How Film Is Developed 


A brief non-technical explanation of the mechanics of 
film development will clarify the reasons for the air con- 
ditioning problems in laboratories. Laboratories have 
the dual job of developing the exposed films and making 
prints from these films for distribution to the exhibitors. 

Developing and printing of motion picture films is a 
continuous process and is accomplished by guiding the 
moving strip of film through the various developing and 
wash solutions at a rate of from 50 to 150 fpm. The film 
is passed from the developing and washing process 
through cabinets, with very carefully controlled condi- 
tions for drying. These dryers are called “dry boxes” 
and the films pass through the boxes at the same rate as 
through the solutions. After drying, the film is reeled 
ready for projecting. It should also be noted that the 
sound is developed right on the film simultaneously with 
the developing of the picture. The sound appears as a 
wavy line of varying thickness, called the sound track, 
in a marginal space at the side of the film. Reproduction 
of sound is accomplished by projecting light through the 
sound track into a photo-electric cell. The variation in 
intensity of the light passing through the sound track can 
be converted back into the same sounds that were re- 
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corded by chang- 
ing the varying 
light impulses into 
electrical impulses 
which are changed 
to sound and sent 
out through a loud 
speaker. 

It is of interest 
to note that many 
times motion pic- 
ture scenes are 
taken silently and 
the sound added 
later; this is called 
“dubbing in” and 
is usually done 
when the sound to 
be recorded con- 
sists of music of 
any type, so that 
the sound record- 
ing can be done 
under ideal acous 
tical conditions 
which _ probably 
do not exist where 
the scene is taken. 
It is also of inter- 
est that important 
musical renderings 
are usually re- 
corded five or six 








SUMMARY 


In addition to the air conditioning 
requirements of administrative de- 
partments and the huge sound stages, 
motion picture studios require air 
conditioning also for the film process. 
ing plants or laboratories, and for 
film handling, including cutting. In 
film processing, controlled tempera- 
tures and humidities are important as 
they affect the rate of drying: of 
greater importance, however, is the 
maintenance of relative humidity at 
such a point as to prevent the build- 
ing up of static electrical charges 
which might spark and set the film 
on fire. Filtration is even more im- 
portant than humidity control, for 
specks of dust and dirt can cause im 
perfections both in the picture and 
the sound track; often, the air is 
triply filtered, and special methods of 
selecting air filters and in some 
cases, special filtering media— must be 
used... . During the cutting process, 
control of humidity is the essential 
air conditioning function, together 
with maintenance of reasonable tem- 
peratures, .. . One studio, which has 
16 huge stages, requires a total air 
supply of over a million cfm, has a 
peak demand of some 4000 tons of 
cooling, and is supplied by a chilled 
water circulating system with about 
four miles of piping installed in tun- 
nels under the streets of the studio lot 














A skating rink set. The ice—and the air conditioning 


times and the better parts of each rendering are pieced 
together to form a more perfect whole than any single 
rendition by the artist or artists. 


Why Air Conditioning Is Needed 


Temperature and humidity conditions directly affect 
the rate of drying of the film, which rate is very im- 
portant since speed is essential and the faster the drying 
can be properly done, the greater the efficiency of the 
laboratory. However, the most important reason for 
humidity control lies in the fact that the high speed of the 
celluloid film over the rollers and guides will build up 
static electrical charges in excess quantities and at excess 
voltages, and this static electricity, if discharged through 
a spark, can set the film on fire. In humidities of about 
60 per cent there are practically no static charges built 
up. Therefore, humidity control is very important as a 
fire and explosion prevention measure. 

Filtration is even more important than humidity con- 
irol in film process work, for any specks of dirt or dust 
deposited on the film ,while it is still wet during or after 
the process work will cause imperfections both in the 
picture and the sound track. Tiny imperfections on the 
film loom up large on the screen due to the high magnifi- 
cation. In fact, so small are some of the dust particles 
that the ASHVE ratings of filters cannot be used be- 
cause the tiny particles which can cause so much trouble 
on the film are not usually considered as affecting com- 
fort air conditioning and are evidently disregarded in 
standard filter efficiency ratings. A local, specialized 
method of selecting filters for such service has been de- 
veloped for use in filter design for motion picture 
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are real, but the snow is not 


processing systems. 

Permanent type oil 
filters of either the auto 
matic or unit style can be 
used to remove the bulk 
of the dust and dirt. In 
a number of installa- 
tions, pocket type fil- 
ters with renewable cel- 
lulose media, selected to 
handle approximately 
one-half to two-thirds of 
the rated capacity, are 
used as a final step in fil 
tration. 

And even this media 
must be properly located 
by the designer to pro 
vide for an even distri 
bution of air over the 
filter surface and proper 
maintenance must be as 
sured by the plant oper- 
ator. Crimped cellulose 
media have sometimes 
given trouble from the 
filter lint thrown off 
from the creases formed 
by crimping. One mod 
ern film laboratory in 
Hollywood filters the air 
introduced into the drying cabinets a third time, using a 
variation of the pocket type filter with coulemee cloth 
media. (Coulemee cloth is a type of felt with a hard 
surface on one side and a felted surface on the other.) 
However, this has been done principally because at this 
laboratory location there is on occasion a very fine silt 
dust suspended in the air which can sometimes pass 
through the first two filtrations. 


A Modern Example 


One of the new and modern laboratories is that of 
Warner Bros., in Burbank, Calif. It is one of the largest 
in the industry, having a daily capacity of upward of half 
a million feet of film a day. The laboratory is com- 
pletely air conditioned with a plant having a cooling ca- 
pacity of 125 tons of refrigeration and a heating capacity 
(using low pressure steam) of about 8000 sq ft of radia- 
tion. The cooling system uses circulating chilled water. 

Air capacity of this plant is 70,000 cfm, which is all 
filtered through oil filters for the first filtration, and 
cellulose filters with twice the number of units recom- 
mended for ventilation for the second filtration. The air 
for the office section is taken off after the first filtration, 
the air for the laboratory spaces is taken after the second 
filtration, and the air for the dry boxes is filtered a third 
time just before this air is sent into the drying boxes. 
Recirculation is used for reasons of economy and cleanli- 
ness since there are few people in the space. 

Humidity is controlled by means of dehumidifying 
spray chambers establishing the dew point; these cham- 
bers also do all the cooling. Low pressure steam coils 
are used for reheating so that all the air is forced through 


Heatinc, Prrinc anp Am Conoprrioninc, January, 1941 








sacl sth teat 


on 





Oe St, MRA 


A DD Sac et WE lemlech De se EI Seal sts 2 


ia Ro i ee 


ay at Be 








ee. ee eR ee 


aes eee) 





the sprays and thus receives the advantage of any clean- 
ing these sprays may do. 

It is an interesting note that the control system is 
called upon to control temperatures of developing solu- 
tions to 1/10 of 1 deg. 


Humidity Control for Film Handling 


Air conditioning in film handling departments is very 
important, though actually control of humidity is the only 
essential function required. 

Films are handled in storage spaces, during shooting, 
during processing and during cutting. Storage space 
conditioning is simple because it is not complicated by 
internal light and latent heat loads. The normal require- 
ments are a consistently maintained relative humidity and 
reasonable temperatures. . 

The problems in-the cutting room are, however, inter- 
esting. It is an assembly room for the picture, for it is 
in the cutting room that the various scenes are assembled 
into a complete picture of the proper length for exhibi- 
tion. 

We often wonder why motion pictures are frequently 
so different from the books from which the stories are 
taken. One of the principal reasons is that, though in 
most cases the whole story is filmed as written, the time 
required to exhibit such a story would be prohibitive and 
so it is necessary to cut out unnecessary parts (and many 
parts that are quite essential). The power of the cutter 
is very great since he is allowed considerable latitude as 
to which scenes and parts of scenes will be left in the 
picture. 

During the cutting process the film is handled consid 
erably and there is much cut and discarded film present, 
so the control of humidity with the resultant control of 
static electricity is very important. 

Typical cutting rooms are constructed in an isolated 
building of completely fireproof construction. Film stor 
age vaults are usually built in conjunction with the cut- 
ting rooms so that handling of film will be minimized 
Cutting rooms are usually about 15 by 15 ft in size with 
a small projection room in connection. These rooms are 
constructed without win 
dows and with under 
writers’ approved fire 
doors. These fire doors 
usually open directly to 
outside and where the 
cutting rooms are above 
ground floor level there 
are balconies. This 
makes it possible for any 
person in a cutting room 


A circulating chilled water 
system comprising some four 
miles of underground pip- 
ing supplies the air condi- 
tioning equipment at the 
Fox studio from a central 
refrigeration plant. The 4000 
ton demand load is handled 
by 1000 tons of installed ca- 
pacity because of the favor- 
able diversity factor and 
with the help of chilled 


water storage for large peaks 
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in case of fire to step outside, close the fire door, a 


turn on the fire extinguishing system 


Air conditioning systems for cutting rooms follow ordi 
nary rules of design but care must be taken to provid 
heavy automatic fire dampers for each opening. Where 
ducts pass through fire walls, means must be provided 
automatically to stop air handling equipment supplying 
and exhausting each room in case of fire 


An Air Conditioned Hollywood Studio 
The 20th Century-Fox studio consists of about 1 
huge stages together with an administration building 
cutting rooms, camera building, machine shops, storag: 
buildings, dressing rooms, restaurants and other build 
ings. The air supply systems have a total capacit 
over one million cfm, not including small units 
ad 


The cooling system has an ordinary demand | 
approximately 4000 tons of refrigeration which is 
dled by 1000 tons of installed capacity of centrifugal 
refrigeration machines in three units These machin 
handle this large load because of a favorable diversit 
factor, together with two large chilled water storag: 
tanks of 50,000 gal each for sudden large peaks 

Heating is by means of seven oil burning, low pressurs 
steam boilers in two plants. These boilers have a total 
capacity of 150,000 sq ft of radiation. The oil burne: 


17 


are of the rotary type and are fully automatic in 


tion. As a matter of fact, so well is this system designe: 
that any one shift of the regular maintenance and opet 
ating crew for both cooling, heating and ventilating 
sists of only two men. This “lot” is about three-fourt 
of a square mile in area. 

The heating system is a low pressure vacuum stean 
heating system with piping run in the same tunnels us‘ 
for cooling piping. 

The Metro-Goldwyn-Mayer lot has a similar syste: 


the major difference being that, for the stages, the air 
is brought in at the top of the stages 

[This is the second of two articles Vr. / 
tioning in the motion picture industr The first af 
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HORSEPOWER REQUIREMENTS 


of Refrigerating Compressors 


William Goodman* Presents a Simple Method 


of Computing Total and Maximum Horsepower 


OR computing the theoretical 

FH erscowe required for re- 
frigerating compressors, tables 
listing the horsepower per cubic 
foot of gas compressed have a num- 
ber of advantages over tables listing 
the horsepower per ton such as have 
been widely used in the past. One 
of the principal advantages of the hp 
per cu ft values is that the total 
horsepower required for a compres- 
sor can be computed directly from 
its piston displacement without first 
computing its refrigerating capacity. 
‘The Trane Co, Member of HPAC’s Board 


of Consulting and Contributing Editors 
Copyright, 1941, by William Goodman. 


Second, such tables show clearly the 
little recognized fact that the horse- 
compressor reaches 
it does not 
with 


power of any 
maximum value ; 
increase steadily 
increasing suction temperature, as 
many believe. Finally, the values 
of hp per cu ft are independent both 
of the subcooling of the liquid re- 
frigerant ahead of the expansion 
valve and of the superheat of the re- 
frigerant vapor entering the suction 


some 
continue to 


port of the compressor. 

The advantages and the use of 
together with the table 
given in de- 


such tables 


for “Freon-12"—were 


In continuing the 
table for 


tail last month. 
discussion this month, the 
ammonia is presented. 


Superheated Suction Vapor 


The values in the “Freon-12” and 
ammonia tables were computed from 
the tables' of the thermodynamic 


properties of these refrigerants on 
the assumption that the compression 
isentropic. The assumption 


that the 


was 


was also made vapor en 


Properties of Dichlorodifiuo 
American Society of Re 
Thermo 

S. Bureau 


'Thermodynami« 
romethane (F12) 
frigerating Engineers, Circular No. 12 
dynamic | eo rties of Ammonia, U 
of Standards, Circular No. 142. 


Amimnotiia—Horsepower per cd t? of Vapor Compressed per Minute 
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Critical Compression Ratios and Constants 


for Determining Maximum Theoretica/ Horsepower 
for Variows Valies of k 
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tered the compressor in a saturated 
state. However, substantially the 
same values would have been ob- 
tained if the calculations had been 
based on superheated vapor entering 
the compressor. To check this 
point, a number of computations 
based on superheated vapor entering 
the compressor were also made from 
the data,' and the hp per cu ft was 
found to be almost identical for su- 
perheated vapor temperatures up to 
100 F. This fact is further substan- 
tiated by Equation b of Footnote 2, 
which shows that the hp per cu ft 
depends only upon the initial and 
final pressures. Therefore, the total 
horsepower required by a compres- 
sor will be the same regardless of 
whether the suction vapor is satu- 
rated or superheated. 


Critical Compression Ratio 


As illustrated in Fig. 1 on p. 713 of 
the December article, the horsepow- 
er required for ammonia compres- 
sors generally rises with increasing 
suction temperatures in the range of 
evaporator temperatures for which 
ammonia has customarily been used. 
Because of this, the impression has 
been widespread that the horse- 
power of all compressors must al- 
ways rise with increasing suction 
temperatures. This is far from be- 
ing the case. 


For carbon dioxide, for instance, 
the same graph that the 
horsepower falls with increasing 


shi ws 


suction temperatures for evaporator 
temperatures above approximately 
5 F. For “Freon-12” in the usual 
range of 
for comfort cooling, the horsepower 


evaporator temperatures 
at first rises with increased suction 
temperatures, reaches some miaxi- 
mum, and then decreases for a fur 
ther increase in suction temperature 


Symbols 


hp = maximum theoretical hp required 
per cu ft of vapor compressed pet 
minute. 

k: ratio of the specific heats of the 
refrigerant. 

p suction pressure of vapor, lb per 
sq in. absolute. 

h. condenser pressure, Ib per sq in 
absolute. 

Pn suction pressure for which the 
theoretical hp will be a maximum, 
lb per sq in. absolute. 
specific volume of vapor at suction 
pressure, cu ft per Ib. 

lH” = work required to compress vapor 
adiabatically, ft-lb per lb of vapor. 

%” = work required to compress vapor 
adiabatically, ft-lb per cu ft of 
vapor. 


Z =a constant (see table). 
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Computing the horsepower of compressors 
from tables of “horsepower per cubic foot” of refrigerant 
vapor circulated is much simpler than computing the horse- 

N power from tables of “horsepower per ton” such as have 


The use of tables of horse- 


power per cubic foot such as are presented in this article 
entirely divorces the power requirements of the compressor 


The power required by 


a compressor depends only upon the compressor itself, 
whereas its refrigerating capacity depends on other factors 


. . Furthermore, this article 


clearly brings out the little-reeognized fact that the horse- 
power of a compressor does not continue to increase steadily 
with an increase in suction temperature as many believe. 
There is one suction temperature at which the horsepower 
is a maximum. Above and below this one suction tempera- 
ture the horsepower will be lower than the maximum. For- 
mulas—and tables to simplify their use—are presented for 
computing the suction temperature at which the horsepower 
is a maximum and for computing the value of the maximum 
Altogether, this article presents a 
novel approach to the subject of computing the theoretical 


This approach simplifies basic 


concepts and should prove useful and illuminating to many 


“Freon-12" compressors within the 
range in which they are ordinarily 
applied have a self-limiting horse- 
power characteristic—an important 
fact which is generally not rec- 
ognized, 
For any given refrigerant, the 
total horsepower required by a com- 
pressor depends upon the weight of 
refrigerant vapor compressed and 
the ratio of the absolute pressures 
in the condenser and the evaporator 
\s the suction pressure rises, the 
density of the refrigerant increases 
Hence, because the volume of vapor 
circulated by the compressor is 
practically constant, a greater 
weight of refrigerant is compressed 
and the horsepower tends to in 
crease with increasing suction pres 
sures. On the other hand, this 
tendency is offset by the fact that 
suction 


with increasing pressures, 


the compression ratio decreases, 
which tends to decrease the hors« 
power required by the compressor 
Depending upon which of these two 
tendencies predominates, the total 
horsepower required by a compres 
sor may either increase or decrease 
with increasing suction pressures. 
The critical compression ratio 
which may be defined as the ratio 
of the absolute head pressure to the 
absolute suction pressure at which 
the theoretical horsepower is a max 
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imum—can be found by means of 
the following equation? : 
k 
Pe “ 


a pe—2 
Pm 


The values in column 2 of the 
table of critical compression ratios 
and constants given here were com- 
puted by means of the above equa- 
tion. If the value of k, the ratio 
of the specific heats for the refriger- 
ant is known, the critical compres- 
sion ratio can be found in this 
table. 

The following example illustrates 
the use of the table of critical com- 
pression ratios and constants. 

Example: Find the suction gage pres- 


sure and temperature at which the horse- 
power required for an ammonia com 


pressor will be a maximum if the hea‘ 
pressure is 185.3 lb ga. Assume k = 1.29. 
Solution: 
pe == 185.3 + 14.7 
= 200 lb per sq in. absolute 


From column 2 of the table, for 4 


1.29, 
Pe 
- 3.104 
Pm 
200 
Pm we 
3.104 


- 64.4 lb per sq in. absolute, the 
suction pressure at which 
horsepower is a maximum. 

Gage pressure at which horscpower is 
a maximum = 64.4 — 14.7 = 49.7 lb per 
sq in. ga. 

The evaporator temperature corre- 
sponding to this pressure is 33.6 F from 


*This equation is derived as follows: 
The following equation for the work 
required to compress a perfect gas adi- 
abatically is sufficiently accurate for most 
vapors. This equation can be found in 
any text book on thermodynamics. 
k—1 


k ph. k 
W = 144 pt (-) —1 |..[a] 
Beccits p 


Work per cubic foot of vapor com- 


pt essed 1s 
k 


: 2 +[(*) Z ser) 


To find the value of the suction pres- 
sure for which the work per cubic foot 
is a maximum, equation b is differentiated 
with respect to p, yielding 


dw 144 pe . k 
( ) 144 
dp k—1Np k—1 
W asa 
where w = work in ft-lb per cu ft 


7 
of vapor compressed per min. 

To find the value of the suction pres- 
sure for which the work per cubic foot 
is a maximum, equation c is equated to 
rero. After clearing and substituting /m 
for p, the following is obtained. 

k 


et De ‘ 
( ) irae tes og a 
Pm Pm 


This is the equation given in the text. 





tables of the properties of ammonia. For 
suction temperatures above and below 
this value, the horsepower will decrease. 


Maximum Horsepower 


The maximum theoretical hp per 
cu ft of compressor displacement 
can be computed by means of a rela- 
tively simple equation. This equa- 
tion is*: 

144 pe 
hpm 
33,000 i 
R* oa 
Letting 
144 1 
33,000 3 
R* -1 
the preceding equation reduces to 
him — b 4 pe 

Values of the constant Z are tab- 
ulated in column 3 of the table of 
critical compression ratios and con- 
stants. 

The following example illustrates 


the use of the foregoing equation 
and the constant Z. 

Example: Find the maximum theo 
retical hp per cu ft required for the con 
ditions of the preceding example. 

Solution: From column 3 of the table, 
for k = 1.29, Z = 0.001814. 

Using the equation hpm = Z pe, 

hPm = 0.001814 >< 200 
= 0.3628 hp per cu ft per min, 
the theoretical maximum 
horsepower. 

“Following is the derivation of this 
equation : 

To find the value of the maximum hp 


per cu ft, equation d of Footnote 2 is 
substituted into equation b of the same 
footnote. After clearing the resulting 
equation this substitution yields, 


144 p- 
= er : [a] 
Ee 
or 
144 p 
Npu [b] 
33,000 


ke 


This is the equation given in the text 





OR the past two years Sectional 
KF Committee B31 of the American 
Standards Association has been ac- 
tively engaged in completely revising 
the Code for Pressure Piping, which 
was first published in 1935. 


The range of the power section of 





the new code has been extended to 
1500 Ib per sq in. and 1000 F. While 
this steam pressure is considerably 
less than that found in several existing 
plants it was the opinion of the com- 
mittee that practice had not sufficiently 
crystallized at this time to justify defi 
nite code provisions beyond these 
values. 

The conflict of jurisdiction between 
the ASME boiler code and the power 
piping section covering piping between 
the boiler and the second valve has 
been resolved by both committees 
adopting substantially identical provi 
sions for this piping. The two commit- 
tees have adopted the same S values 
for calculating pipe wall thickness and 

*E. B. Ricketts, who prepared this state 
ment, is chairman of the Sectional Com 
mittee on the Code for Pressure Piping 
He is connected with the Consolidated Edi 
son Co. of New York, Inc., and last month 


was elected a vice-president of the American 
Society of Mechanical Engineers. 








Reports Progress in Revising 
the Code for Pressure Piping 


New Edition To Be Ready for Distribution 


Later This Year, Says Chairman Ricketts* 


have approved the use in that connec- 
tion of the Lamé formula as an alter- 
nate to the Barlow formula where the 
nominal pipe size is 4 in. or greater 
and the minimum thickness is equal to 
or greater than 10 per cent of the in 
side diameter. 

The scope of the gas and air sec 
tion of the piping code has been ex- 
tended to cover oxygen and hydrogen 

A new section has been added cov 
ering refrigeration piping. 

The welding section of the code 
has been completely rewritten by a 
joint group of this committee and the 
American Welding Society. 

At the annual meeting of the main 
committee held in New York Decem 
ber 5, the editing committee reported 
that practically all the work of edit 
ing the various chapters of the code 
had been completed and that the code 
should be in the hands of committee 
members for letter ballot in about two 
months. 

The prospects seem good for having 
the new code in the hands of the pub- 


lic by late summer or early fall. 


[Editor’s Note—An analysis and descriy 
tion of the new code is planned for publica 
tion in Heatinc, Pipinc anp Atr Conn 
TIONING in midsummer.] 
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MOKE Gets in Your Eyes 


... .. and everywhere else if boilers aren't installed 


and operated properly. But opinions on proper setting 


heights differ. The test reported here indicates that 


some smoke ordinances are apparently quite conservative 


HE primary purpose of a 

series of smoke determina 

tions and efficiency tests made 
at New York University recently 
was to determine the suitability of 
the installation to burn a high vola 
tile coal under varying operating 
conditions without producing smoke 
of a density which would be prohib 
ited by city or other ordinances. 
The question is of general impor- 
tance, so that it is felt the following 
report will be of wide interest. The 
tests were made by M. G. Ireland 
and C. A. Kuester, Engineers. 

In addition to recording smoke 
density, it was considered desirable 
under the circumstances to deter- 
mine the efficiency of the boiler and 
stoker, and to observe the perform- 
ance of the boiler at ratings above 
normal. 

The boiler is set 61 
stoker deadplate to the bottom of 
the boiler tubes at the uptake end; 
this is 2234 in. lower than the min 


-- 4 


in. from the 


imum requirements of at least one 
city’s division of smoke regulation. 
The stack, of brick construction, has 
a height of 90 ft above grate, SO ft 
above boiler damper and 20 ft above 
the building. Its area is 5.6 sq ft. 

Since it was the intent to operate 
under commercial rather than labo- 
ratory conditions, the regular fire 
man was permitted to adjust the 
stoker air setting and control the 
fuel bed without advice or supervi- 
sion from the engineers conducting 
the test. The only specific require 
ment was to have the fuel bed on 
the stoker at the same thickness at 
the end of the test as it was at the 
beginning. 

Due to the inability of the build- 
ing heating system to demand suffi- 
cient steam from the boiler, it was 
necessary to bleed steam to the at- 
mosphere from an auxiliary 4 in. 
line connected to the main steam 


header, which resulted in the neces 


sity of teeding make-up water to 


the boiler. 
The coal supplied for this inves 
tigation was selected because of its 


relatively high volatile content 


Results of Tests 


The graph shows the effect of ex 
It is ob 
vious from the curve that the smoke 


cess air on smoke density 


density increases as the excess ait 
is reduced, and that the density in 
creases rapidly with an excess ait 
less than about 35 per cent. Under 
normal operating conditions the 
smoke density was very low, and 
was increased only by deliberate 
faulty operation of the stoker 


Relative density of smoke was de- 
termined by visual determination 
with the Ringelmann smoke chart. 
The chart was placed 50 ft from 
the observer in line with the stack 
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When air was reduced sufficient 
to cause appreciable smoke, raw 
built up on the grate e increase 
fuel bed thickness further re 
the air flow through the fuel be 
and resulted in reduced steat 
put. This condition could not exi 
in practical operation 


Che lowest readings ar 


as Ringelmann No \t 
during the test the smok« 

the opinion of the observer 
lighter density thar s numb 
). However, in view of the 
tors which can influence smoke 
readings, such as color of bacl 
ground, thickness of smoke str 


and personal opinion of the obset 
A readings were recorded on the 
heavy side 

Part of the test resu 
the performance of the boiler and 
stoker are given in Table | Phe 
data were determined from the avet 
age of 15 min readings taken ever 
period of 2 hr. Continuous observa 
tion was made of smoke density 

The proximate analysis was ce 
termined by laboratory test. while 
the ultimate analysis as fired was 
assumed, except for sulphur a 
ash, by using data for similar coals 
published by the U. S. Bureau 


Mines. 


Discussion of Results 


The test results show an efficien 
of 82.5 per cent at a rating of ap 
proximately 144 per cent and the 
heat balance calculations indicated 
that this efficiency is correct Phe 
efficiency test was incidental and nm 
the primary objective of the tests 
Efficiency tests should be of at least 
8 hr duration to level out inaccura 
cies due to water level in the drum 
coal level on the grate, and to avert 
age other readings 

The test rating of 144 per cent 
was limited by the inability of the 
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Effect of excess air on smoke density 


heating system and the temporary 
4 in. bleeder pipe to relieve the boil 
er of any greater output. It is be- 
lieved that a higher rating could 
very easily have been attained had 
facilities to relieve the steam been 
available 

The stoker performed in a very 
Stoker per- 
lormance is a very essential part of 


satisfactory manner. 


the smoke problem, and _ without 
proper stoker design, smokeless 
combustion may be impossible re 
gardless of furnace or boiler designs. 
Conversely, the constant improve 
ment in stoker design allows smoke 
less combustion with lower setting 
heights. The trend toward smaller 
combustion space due to improved 
fuel burning equipment is particu 
larly evident in the power boiler 
held, where heat release rates up to 
80,000 Btu per cu ft have been em 
ploved without undue smoke. 

The test conditions exceeded the 
expected normal conditions in the 
following respects : 

Rating of the boiler during the test was 
approximately 144 per cent, exceeding 


the usual allowance | 


ry 24 per cent 
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20 24 28 32 4O et 48 $2 
Per Cent Excess Air 
Table 1—Partial Test Results 
Type tes Continuous operat remperature of flue gases le I 
I ‘ f stoke Single retort erfec Dry flue gas per r s 15.8¢ 
Maximum feed rate of stoker, Ib per hr 800 Excess air, per cent 4é 
Feed rate setting, Ib per hr 600 Temperature of air mt c 
I'ype of boiler. .Longitudinal drum, water tube age), F 
( ercial rating of boile sq ft radia HOURLY RATES 
1! 1,73 Fuel fired (average), Ib 
Heating surface of boiler, sq ft 1,552 Combustion rate (average 620.4 
Furnace volume, cu ft 163 Heat release rate (averag I 
Hearth or grate dimensions hr 8.94 ( 
width 5 ft 6% in., length 6 ft 6 Unit combustion rate (average per 
Hearth or grate area, sq ft 6.3 sq ft of hearth area per 
FUEI Unit heat release rate (average B 
Bituminous Coal—Sewald Seam— Baldwin Mine cu ft furnace volume per hr +, Set 
Randolph County, W. Va Total corrected evaporation, Ib per hr 6.9 
Size 65 per cent above Output, Btu per hr 8.0 
PROXIMATE ANALYSIS, AS FIRED Output, sq ft steam radia 
Moisture, per cent 1.49 Heat absorbed by boil eating 
Volatile matter, per cent 29.27 Btu per sq ft per is 
Fixed carbon, per cent 63.70 Corrected evaporation per ; 
Ash, per cent 54 red, ll | 
Calorific value, as fired, Btu per I 14,41¢ HEAT BALANCI 
ULTIMATE ANALYSIS, AS FIRED Efficiency of ‘ 1 stoker 5 
Carbon (assumed), per cent 80.04 Heat carried away by ste : 
Hydrogen (assumed), per cent ».23 per cent ‘ 
Oxygen (assumed), per cent 6.1 Hea ed wa ! fl 
Nitrogen (assumed r r 1.4 per cent 
Sulphur, per cent f Heat lost y not ! 
Ash, per cent 4 »xide r ent 
DRAFTS AND PRESSURES Heat lost by not 
Draft in furr i" water in ash, per cent 
Draft at boiler itlet, in water Ole Heat lost due to radiatior 1 nt ; 
FLUE GASES Unaccounted for, per cent ! 
Carbon dioxide, per cent 12 
(Oxygen, per cent 6.76 Note Only a rt the 
Carbon monoxide, per cent Of given above, taken t 
Nitrogen (by difference), per cent 80.74 testing engineers 





boiler. 


V olatile 


per cent, which is considerably above the averag« 


in. lower 


Stack 
than some code requirements. 


{ Illustrations 


than 


height 


courtesy 


the so-called “compact” type of unit, and 





matter of coal was approximately 30 


volatiie of coals available in many districts 
Setting height of boiler is 1034 in. less than the 


requirements of at least one city ordinance tor 


ot 


the “locomotive firebox” typ 


perature is 1740 F. 


sulting in a very cold furnace 


Furnace walls are completely water cooled, re 


Calculated tem 


and cross sectional area is less 


The boiler is set 6114 in. from the stoker deadplate 
to the bottom of the boiler tubes at the uptake end 
of International Boiler Works Co.] 
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INDUSTRIAL HEALTH DEFENSE 


How Plant Engineers Can Make Field 
Measurements of Industrial Ventilation 


W. C. L. Hemeon, Engineer with Massachusetts Division of 
Occupational Hygiene, Describes Methods for Plant Use 


NE of the industrial prob 
lems presented by our 
preparations for national 
defense is that of potential hazards 
to the health and efficiency of work 
ers caused by manufacturing pro- 
cesses and which can be corrected 
w alleviated by plant ventilation 
systems. The Air Hygiene Founda 
tion pointed out recently that not 


only will many new hazards be in 
troduced, such as those associated 
with munitions manufacture for ex- 
ample, but many of the usual con 
ditions will become doubly danger 
ous when workers are over-exposed 
as a result of greatly increased plant 
output, overtime and pressure of 
work, 

Development of industrial venti 
lation standards well deserves the 
increased attention being given it: 
this article is a plea for the cooper- 
ation of plant engineers in the good 
work, and a “how-to-do-it” expla 
nation of useful instruments and 
methods. 

Data of a fundamental nature, 
such as the characteristics of air 
flow at exhaust hoods, must be ob- 
tained under accurately controlled 
conditions in the laboratory, but it 
is a mistake for anyone to imagine 
that all the desired information 
will be produced from laboratory 
The ventilation require- 
ments of specific industrial pro- 
cesses must be determined for the 
most part by field studies. The most 
productive studies of this sort are, 
of course, those that pertain to pro- 
cesses recurring commonly in in- 


studies. 


dustry, for conclusions reached on 
the basis of studies of a few are ap- 
plicable to all like processes. 

We have, for example, reliable 
ventilation standards for rock drill- 
ing, granite cutting, trichlorethylene 
degreasing, garages and vehicular 


tunnels, spray painting, miiscella 
neous solvent-consuming processes 
and sandblasting, together wit! 
many relating to the control of nui 
sance dusts like that from wood 
working machinery, grinding and 
polishing wheels. Most of these 
standards were derived—or the 
validity of laboratory studies were 
checked by studies in the field It 
is highly desirable that the list be 
extended, and therefore all engi 
neers who can should participate in 
such work as opportunities arise. 


What Must Be Known? 


We need to know three things 
about an industrial ventilation svs 





SUMMARY—Development of industrial 
ventilation standards well deserves the 
increased attention being given it. par- 
ticularly as our preparations for national 
defense mean the introduction of new 
hazards to employee health and efficiency, 
and because existing hazards become 
doubly dangerous under the stress of 
increased output. ... . While data of a 
fundamental nature on industrial venti- 
lation must come from laboratory studies, 
it is a mistake to assume that what is 
needed can be 100 per cent provided by 
researchers. Industrial plant engineers 
must determine much of the required 
data by means of field studies. . . . . 
How to make such plant or field stadies 
is the principal subject of this diseus- 
sion, In some cases, the educated senses 
of sight and smell are excellent methods 
of determining the adequacy of a venti- 
lating system. Usually, however, instru- 
ments and devices of one kind or an- 
other are required. . . Among them 
are chemical smoke producers, such as 
that illustrated in Fig. 1. the use of 
which is explained in the text. The 
ordinary glass U-+Aube water gage is 
very useful and versatile, especially 
when equipped as shown in Fig. 2. The 
pitot tube and inclined draft gage. espe- 
cially with the proper accessory equip- 
ment, Figs. 3 and 4, are reliable instru- 
ments. Finally, it is highly desirable to 
have a means of closing the test hole 
in a duct after the readings have been 
taken. For that purpose, the closure 
illustrated in Fig. 5 has been devised 
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tem to describe it fully 
it adequately control the hazard 
(2) What is the rate of ventilation 
3) What is the nature—shape and 
location—of the exhaust inlets 

hoods? Engineers who publish in 
dustrial ventilation data shoulk 
scribe not only these factors but als 
the fundamental characteristics oft 
the process nature of air disturb 
ince, absolute quantity of contami 


nant created, and so on 


Your Nose Knows 


lo answer the first question, the 
services of the chemist-industri 
hygienist are usually necessary. But 


ere are many processes where the 


educated senses of sight and smell 


provide almost as good a criterion 
for judging the adequacy of a vet 


tilating system; processes like pick 
ling that generate acid vapors, rock 
processes that 


crushing venerate 


large quantities of visible dust, and 
processes generating such irritants 
as caustic soda spray, formaldehyde 


etc., are examples 
Chemical Smoke Producers 


In other cases, chemical smoke 
producers are of value, particularly 
when the exact source of contami 
nation is known to be limited to a 
detinite area and no visible fume or 
dust is generated by the process it 
self. Use of such a device permits 
one to observe the air currents in 
duced by the exhaust and thus to 
determine to what extent the posi 
tively induced air currents cover the 
known zone of contamination 

Of the devices available for this 
purpose, the smoke tube designed 
by the U. S 
most convement for industrial put 
poses ; this device, with slight modi 


Jureau of Mines is 


fications, is illustrated in Fig. 1. The 


to 
vw 
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smoke producing chemical is a 
liquid—anhydrous tin tetrachloride 

which forms a dense white smoke 
when air, with its normal content of 
moisture, is blown through it. Tita 
nium tetrachloride may also be used. 

\ glass tube is filled with gran 
ular pumice which serves as a sus 
pending medium for the liquid. A 
nozzle at each end projects a short 
distance into the chamber, forming 
a trap that prevents excess liquid 
from draining out into the ends 
when carried in a vertical position. 
\ wad of glass wool at each end 
holds the pumice inside. Since the 
liquid is strongly corrosive of rub 
ber or cork, it is desirable to have 
end plugs or caps of such form that 
they can be readily replaced as 
needed. We use a short length of 
rubber tubing with a small cork in 
one end 

\ir is forced through the liquid 
saturated pumice by means of a 
common rubber aspirator bulb 
equipped with valves. Once satur 
ited with liquid, a charge will last 
several weeks, depending upon fre 
juency of usage, and plenty of 
warning of exhaustion is given by 
decreased intensity of the generated 
cloud. Recharging is the work of 
but a minute, and is effected by 
pouring through one end a fresh 
quantity of liquid until the pumice 
is visibly saturated. 
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If in using the smoke tube, the 
action of an exhaust hood is ob 
served to induce positive air cur- 
rents at all points of the critical zone 
and to direct them uninterruptedly 
toward the hood, it is often possible 
to conclude that control is adequate 
If the test indicates that the exhaust 
does not “reach” all parts of the 
zone, an air analysis will usually be 
necessary to resolve the doubt. 


U.Tube Manometer 


The ordinary glass U-tube water 
gage is very useful and versatile 
We can estimate the flow rate of air 
into an exhaust opening by measut 
ing suction in the pipe right after 
the inlet; we can measure friction 
loss in special pieces of equipment 
ind the velocity pressure at points 
f discharge from fans, etc., if it is 
great enough, and thus estimate 
otal air flow. 

In making a hole in the duct 
wall for measuring static pressure, 
almost everyone knows that it 
should never be punched by driving 
a nail or other sharp point, since the 
jagged edge formed on the inside 
distorts the air currents and is cer 
tain to result in an inaccurate read 
ing. The hole should be drilled; the 
size of drill is of no great impor 
tance, although drills from % to 7, 
in. are the usual limits. 


What is perhaps less appreciated 
is that even in drilling holes a burt 
or curl of metal may remain at 
tached to the inner surface of the 
duct adjacent to the hole and some 
times cause incorrect readings. It 
has been noted in a dust exhaust 
system at least once that two read 


ings taken a few months apart dif 
fered by an appreciable amount. The 
cause was found to be in an adhet 
ing metal curl or burr that was re 
moved in the interim by the abra 


sive action of the dust 


Such burrs are easily removed a 
the time of drilling by a little extra 
manipulation of the drill. After 


Fig. 1—Smoke tube used in field venti- 
lation studies. A rubber aspirator bulb 
attached to one end forces air through 
the pumice saturated with anhydrous tin 
tetrachloride. 1—Glass tube with end 
nozzles (about 10 in. over-all). 2 

Granular pumice, saturated with anhy- 
drous tin tetrachloride. 3—Glass wool 


Fig. 2—U-aube manometer with movabl 
scale made from wooden slide rule. 1! 
Wood slide rule. 2-—Glass tube. 3 
The thumb knob. 4 The spring clips 


Fig. 3—Pipe traverse scaling device for 
pitot tube enabling rapid and positive 
positioning of tube in all sizes of ducts. 
1—Pitot tube. 2—Split cleat guide. 3 
Quick action clamp. 4 Seale No. | 
(4 in.—12 in.) 5—Angle with stud bolt 
for anchoring scale. 6—Thumb nut 
Reference line frame. 8-—Reference 
line. 9—Engraved location for Scale | 
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Fig. 4—Use of pitot tube with traverse 
sealing device. Wooden guide is held 
snugly against outside of duct. At right 
is inclined gage. 1—Tip of pitot tube 


positioned for third traverse point. 2 


Demonstration pipe. 3—Split cleat guide. 


4—Scale reference line. 5—Scale No. 1. 
6—Inclined gage. 7—Platform for gage. 
8—Wing nut and hook anchoring gage to 
the platform. 9%—The collapsible tripod 


has penetrated the duct wall the 
drill is held at an angle to the orig 
inal axis and rotated conically. This 
treatment will effectively remove 
any adhering curls of metal. It ts 
well always to drill two or three 
holes around the circumference of 
the duct in order to insure a repre- 
sentative reading, and if all readings 
are of the same order of magnitude 
but differing a little, they should be 
averaged. 

When a U-tube is used a great 
deal there is an advantage in one 
having an adjustable scale. In read- 
ing the scale on the ordinary 
U-tube, one must note the scale 
reading opposite the lower water 
leg and subtract from or add to the 
reading opposite the higher water 
leg. With the device illustrated in 
Fig. 2, that mental step is elim- 
inated. 

A cheap wooden slide rule of the 
25 cent variety is adapted for the 
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purpose. The original markings are 
removed by sanding and the moving 
slide re-marked in inches and 
tenths. ( First apply a coat of shellac, 
then when dry mark the scale with 
India ink. Applying a little talcum 
powder to the shellac surface makes 
the ink “take” better. Finish with 
another coat of shellac.) A thumb 
knob fastened to the center of the 
movable slide enables the instru 
ment to be held in one hand while 
the position of the slide is shifted 
with the thumb of the same hand. 
In use the scale is shifted to bring 
the zero mark (or nearest even inch 
mark) opposite the lower water leg, 
whereby the net height of water is 
read directly opposite the higher 
level. 

The glass tubing is anchored to 
the backing by strips of spring 


brass. 
Pitot Tube 


For measuring air flow accurately 
a universally reliable instrument 1s 
the pitot tube. It has wide appli- 
cation in laboratory studies but is 
rarely used in the field for measure- 
ments of factory exhaust systems 
for several reasons. In the first 
place, it is often impossible to find 
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a long enough run of straight pip 
to make a single center line reading 
a reliable measure of average 
locity. This being the case, reliabl 
results are obtained only by making 
a traverse of the duct with the pitot 
tube, and such a procedure involves 
reasonably exact locating of the tub 
tip at definite distances from the 
wall of the duct. A 12 point traversé 
requires six readings across the pip 
diameter, then another six across a 
diameter at right angles to the first 

the proper distances depending of 
course on the diameter of the pipe 
The time consumed and the nui 
sance of computing these distances 
in the field is considerable 

Having computed them, the prob 
lem then is to fix the location of th 
tube as planned, always at right 
angles to the duct with the bent end 
parallel to the direction of air flow 
in two planes and always at the cor 
rect distance from the duct wall—all 
this for each of six readings on a 
single diameter. 

Added to these difficulties is the 
problem of setting up the pressurt 
measuring gage. The ordinary U 
tube is not sufficiently accurate for 
measuring the pressures usually en 
countered and hence an _ inclined 








Sn 


gage that multiplies the reading by 
five or 10 must be used. Such gages 
must be read in a perfectly level po- 
sition and a bench, table or even a 
box are ordinarily the least available 
objects when needed. 

From these considerations, it is 
easy to understand why the pitot 
tube isn’t commonly used for field 
measurements. The simple acces- 
sory equipment for the pitot ttibe 
and the inclined gage described be- 
low effectively eliminate these ob- 
jections and inconveniences. With 
them, an accurate determination of 
air velocities in industrial exhaust 
systems may be made rapidly and 
conveniently, 


Pitot Tube Accessorics 


The pitot tube is equipped with a 
sliding guide in the shape of a split 
cleat that can be clamped at any po- 
sition along the length of the tube 
as illustrated in Fig. 3. With the 
tip of the tube inside the duct, the 
guide is held snugly against the out- 
side surface of the duct, thereby 
maintaining the tube at right angles 
to the axis of the duct with the tip 
inside at a fixed distance from the 
duct wall. This is shown in Fig. 4. 

We prepared a series of scales, 
one for each size pipe of a whole 
number of inches from 4 in. in diam- 
eter to 25 in., each indicating the 
six proper distances (along the 
diameter of the particular size pipe) 
from tip location to wall of the duct. 
There are scales for nine consecu- 
tive pipe sizes on each strip. The 
strip shown in Figs. 3 and 4 covers 
sizes from 4 to 12 in., inclusive. 

The strip containing the proper 
scale for the duct at hand is coupled 
at one end to the sliding guide and 
rides through a brass frame, the 
wire in which constitutes a reference 
line for the markings of the scale. 

Kach of the nine scales on one 
strip employs the same reference 
line position, theré being a separate 
position for the reference frame for 
each of the three scale groups. These 
are permanently engraved on the 
barrel of the tube. 

Having fixed the reference line 
frame in position and coupled the 
proper scale in position—with the 
cleat guide and scale assembly par- 
allel with the axis of the bent end 
of the tube—it is ready for use. The 
tube is then successively positioned 
at Stations 1 to 6 as rapidly as the 


gage can be read. All six readings 
can be taken in less than a minute 
when an assistant is available to 
record readings. 


Inclined Gage Support 


Of equal importance is an ade- 
quate support for the inclined gage ; 
we use a tripod combination for this 
purpose. <A collapsible metal tripod 
of a type sold in photographic sup- 
ply stores is light and when col- 
lapsed requires little space. A strip 
of hardwood equipped with a brass 
fitting, adapted to thread onto the 
stud of the tripod, provides a plat- 
form which carries a tension hook 
serving as anchorage for the in- 
clined gage itself (See Fig. 4). A 
commercial portable draft gage— 
shown in Fig. 4—-is used that is ad- 
mirably fitted for these purposes. 
After the gage is anchored to the 
tripod platform, it is brought to an 
approximate level by adjusting the 
position of the tripod legs. The final 
levelling is accomplished with the 
device accompanying the gage, bear- 
ing on the tripod platform. 

With this arrangement, it is pos 
sible for an individual to make com- 
plete observations with the pitot 
without assistance if the location of 
the test hole is not so high above 
the floor or ground level as to make 
it difficult to read the gage. With 
an assistant, one can almost as 
readily make readings on a ladder 
many feet above the ground with 
tubing long enough to reach from 
the instrument to the test hole. 

A test hole needs to be about 
in. in diameter when the pitot tube 


Fig. 5 Hole clos- 
ure for holes in 


ys 
round ducts. 1- Oa | 
The galvanized a 
iron dise (bent). 
2— Metal lug and 


bolt. 3—Wing nut 2 


(with washer) 





has the usual curved elbow in order 
to permit positioning the tube tip 
close enough to the nearest wall for 
the first reading of the traverse. 
Such a hole is easily made with a 
tin knocker’s square reamer, first 
making a small hole (4% in.) with 
a twist drill. A reamer fitted with 
a handle is compact and may be 
used satisfactorily on light gage 
metal. However, a plain reamer 
mounted in a bit brace is indispens- 





Fig. 6—Home-made carrying case for 
ventilation measuring instruments, con- 
taining aspirator bulb and U-tube, at 
left (on cover), tin knocker’s reamer 
and smoke tube at right, tripod, inclined 
gage and platform, drill, bit brace and 
other needed miscellaneous equipment 


able for the heavy gage metal (20 
ga and heavier) usually encoun 
tered. 

It is highly desirable to have a 
means of closing the test hole after 
completion of tests, if for no other 
reason than psychological. For that 
purpose, the closure illustrated in 
Fig. 5 has been devised. It com 
prises a short bolt with a lug on one 
end and wing nut on the other, with 
a disc of galvanized iron between 
The dise is bent into an arc of 
smaller radius than the duct, the lug 
end inserted in the hole and_ the 
wing nut tightened until pressure on 
the disc forces it to the contour oi 
the duct. It presents a neat appear 
ance and may readily be removed 
for subsequent tests. 

Direct reading velocity meters ol 
the swinging vane type are useful 
for quick estimation of low air vel 
ocities as in spray booths or at door 
Way openings into rooms that house 
exhaust systems. In fact, frequently 
such a measurement, by permitting 
approximate measurement of the 
volume of air supply to a room, pro 
vides a satisfactory means of check 
ing total air flow. 

A carrying case for the miscel 
laneous equipment used in field 
measurements is highly desirable 
and for maximum usefulness should 
provide for an ordered disposition 
of all articles therem. Our case ts 
illustrated in Fig. 6. It utilizes 
spring clips, spring tension holders, 
leather pockets, wood compartments 
and hinged panels for securing the 
various items. 

[Acknowledgment is made of the 
work of James Fuller, who constructed 
much of the special equipment de 
scribed herein.] 
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THE AIR CONDITIONING CONTRACTOR 











Coordination Is Vital 


..... in installing good air conditioning systems, 


says J. M. Sperzel of Buensod-Stacey Organization 


SUMMARY—Few owners and not too 
many designers realize the problems 
solved by air conditioning contractors in 
properly installing a carefully designed 
system. In this quick review, J. M. 
Sperzel of the staff of Buensod-Stacey 
Air Conditioning, Inc. points out some 
of them and the importance of careful 
coérdination between engineering and 
construction. ... . This organization has 
been responsible for the installation of 
many outstanding jobs, so Mr. Sperzel’s 
remarks have a most practical back- 
ground. .... He covers this month - 

among other things—drawings, permits, 
material orders, steel location, conflict 
with other trades, regulating elevation of 
work, hoisting equipment into place, and 
installation of major items of equipment 


F GOOD air conditioning 1s to 
be installed by the contractor, 
his erecting engineer must be 
able to visualize a complete picture 
of the finished building. The pri- 
mary concern of the engineer 1s 
erection detail, which if neglected 
may produce poor results despite ef- 
fort expended in careful planning. 
However, the temptation to believe 
that the building is constructed for 
the sole purpose of containing air 
conditioning must be resisted. Ex- 
perience teaches that neglect of 
other working trades creates costly 
problems of interference, the solu- 
tion of which through hasty and 
forced decisions affects performance 
of the system detrimentally. 
Completion of satisfactory engi- 
neering drawings of the air condi- 
tioning system while the steel frame- 
work of the building is being 
erected establishes an opportunity 


Regulating elevation of work from the 
finished floor by a measurement from 
the underside of the arch above is a fast, 
easy means of maintaining runs within 
the space allotted. Where space is lim- 
ited, measurements should be verified 
from bench marks. Sometimes, the un- 
dersides of steel beams are covered by a 
heavier thickness of concrete fireproofing 
than originally planned, causing trouble 


to procure necessary approval of 
equipment from the engineer or 
architect. Approvals and permits 
required from authorities having 
jurisdiction must be 
avoid unexpected construction de 


secured to 


lays, or expensive changes at a later 
date when acceptance by the owne! 
is withheld because of code vio 
lations. 


Material Orders 


When approvals are obtained, too 
much emphasis cannot be placed on 
the desirability of transmitting im 
mediate and well defined orders for 
materials to various manufacturers 
An orderly delivery schedule, ar 
ranged to conform with the con 
struction schedule of the builder and 
the specific erection requirements of 
the system, is of particular impor 
tance. 


Nothing can so thoroughly d 
rupt a well planned erection pre 
gram as a missing piece 
equipment that is stranded 
freight yard at Squeedunk, 01 


which the manufacturer failed proj 


erly to interpret the order and 
now putting through the mill \Il 
promises to expedite delivery 
apologies for delay only intensify 
the irritation when extra men hir 


to assist in the operation are stan 
ing idle, and the builder threaten 


wall up the one hole in the struc 


ture through which tl 


( Vila }) 
can safely pass 

In an attempt to avoid the inc 
vemence ol delaved deliveries, 
natural to accumulate equipment be 
fore it is ready for final placement 
This necessitates Irequent rehat 
dling at mopportune times. The 
real solution to the problem lies 
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having a delivery schedule for all 
equipment, systematically checking 
its progress with each manufacturer 
well in advance of the delivery date. 


When the Flag Is Raised 


\bout the time steel workers 
raise the flag to signify their work 
is accomplished, and while cement 
masons prepare a mixture for the 
arch of the first floor, it behooves 
the engineer to climb aboard the 
carpenter's forms with his sheet 
metal and pipe fitter foremen to see 
that the location of steel is in ac- 
cordance with framing plans. If all 
is in order, sleeves are set to permit 
vertical passage of pipes and ducts, 
and inserts placed to anchor hangers 
for horizontal distributing mains. 
When methods of support utilize a 
trapeze hanger, show interest in the 
work of the electrician, who perhaps 


be 


is setting mudboxes directly 
tween the inserts. Later a lighting 
fixture may attempt to protrude 
through a beautiful run of sheet 
metal. If some one is wrong the 
opportunity is present to discover 
the error. Unfortunately, the elec- 
trician is right at times. 


30 


The plumber may be engaged in 
setting cumbersome fittings for roof 
and soil lines. Examine their loca 
tions carefully with respect to sheet 
metal runs. As plumbing lines must 
pitch toward a definite point, do not 
block the path or it may later be 
necessary to re-route the duct. Re- 
member, air may flow uphill but 
water cannot. The decision will 
probably be in the plumber’s favor. 

Approaching wheelbarrows laden 
with a mix is an indication to the 
sheet metal foreman that field 
sketches are to be prepared for shop 
fabrication of vertical duct work. 
Interest of the pipe fitter is directed 
to installing steam and water risers, 
and their subsequent connection to 
a source of supply. Take advantage 
of free, unobstructed working con 
ditions to erect vertical runs of pipe 
and sheet metal first. Later, after 
arches are stripped of forms, start 
horizontal runs at the riser and pro 


Take advantage of free, unobstructed 
working conditions to erect vertical runs 
of pipe and sheet metal first. Later, after 
arches are stripped of forms, start hori- 
zontal runs at the riser and proceed 
away from the chase, says the author 


ante T 





HEATING, 


ceed away from the chase. In this 
manner a crew of men may work 
on each floor. 


Elevation of Work 


Because of the method of support 
ing horizontal runs, both trades reg 
ulate the elevation of their work 
from the finished floor by a meas 
urement from the underside of the 
arch above. This practice affords a 
fast, easy means of maintaining the 
runs within the space allotted be 
tween arch and hung ceiling. Where 
space is limited, verify measure 
ments from bench marks. Some 
times, the undersides of the steel 
beams and reinforcement are cov 
ered by a heavier thickness of con 
crete fireproofing than originally 
planned. When the lather later ob 
tains a measurement from finished 
floor to establish an exact height of 
plastered ceiling, if both measure 
ments overlap, a smooth bottom ot 
distributing duct may assume the 
appearance of a washboard 


Hoisting Equipment 


At the approach of the appointed 
delivery date for large equipment, 
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such as fans, compressors, coolers, 
etc., study ways of entering the 
building in conjunction with exist- 
ing means of hoisting equipment to 
the desired elevation. Make use of 
the bricklayer’s and stone mason’s 
hoists where possible. Perhaps an 
open elevator shaft will serve the 
purpose. If facilities are inade- 
quate, arrange to secure the serv- 
ices of a licensed rigger for a day 
when everything to be hoisted is on 
hand. In the meantime, to insure a 
single handling, prepare foundations 
with consideration of means to iso- 
late vibration. 

Every rigging job is a precarious 
undertaking. Be sure the individ- 
ual hired is competent and insured 
for property damage and public lia- 
bility. A mistake in judgment or 
the use of faulty tackle invites ca- 
tastrophe. 

Prior to closure of the building 
exterior by the bricklayer, erection 
of pipes and ducts in tenant areas 
is complete. Control air piping for 
room thermostats has not been for- 
gotten. Hydrostatic tests are ac- 
complished where required, and the 
application of temperature insula- 
tion is favorably advanced. Collars 
on branch ducts for later attachment 
of grilles and registers extend the 
proper distance to align with subse- 
quently plastered walls and ceilings. 

In a few days, masons establish 
furring lines and erect rough inte- 
rior walls and partitions. An iron 
framework covered with lather’s 
wire to support a plastered ceiling 
hangs from the arch and conceals 
the handiwork of past months ex- 
cept for intended openings. An ex- 
amination of a rapidly growing inte- 
rior reveals proper disposition of 
supply and return outlets for the 
passage of conditioned air. 


Apparatus Rooms 


While other trades are engaged in 
the finishing of tenant interiors, 
strive to complete apparatus rooms. 
Fans previously set are leveled and 
balanced. Louvers, screens and fil- 
ters are properly arranged in the 
outside air intake. Erection of cool- 
ing coils supported in a prefabri- 
cated frame from the dehumidifier 
pan enables assembly of the sheet 
metal casing. Preheaters are in- 
stalled within the casing, allowing 
for correct pitch of steam and re- 
turn lines. Chilled water pipes with 
provision for adequate drains and 
vents are carried from the cooling 
coils, simultaneously with the con- 
tinuation of condenser piping, for 
subsequent connections to the re- 
frigeration machine. 

Where the supply riser of each 
zone pierces the arch of the appara- 
tus room, a fire damper is inserted 
and the run continued through in- 
dividual reheaters to a common ter- 
minus at the discharge of the supply 
fan. Return air risers are appropri- 
ately connected through the return 
fan to the dehumidifier and relief. 
Dampers responsive to control in- 
struments, and air compressors fur- 
nishing control air, are placed and 
given preliminary adjustment. 
Sprays providing for winter humid 
ification are piped to a source of city 
water, and if the electrician main- 
tains the pace, controllers are set 
and wired and motors tested for 
proper rotation. 

The remaining work 
alignment of fan and motor sheaves, 
and the application of belts and 
guards. The system for heating, 
humidifying and circulating air to 
tenant areas under automatic con- 
trol is ready for temporary opera- 
tion. 


involves 





While sheet metal workers fasten 
air diffusers, registers and grilles 
to outlets, fitters are connecting con 
denser and chilled water pipes to 
pumps and refrigeration machin 
Installation of a balancing tank to 
assure a full head on a closed, 
chilled water flow cycle between 
pump, dehumidifier and refrigera 
tion machine completes construction 
activity of the fitter, except for the 
application of hydrostatic tests to 
detect porous fittings or faulty con 
nections. 

A specialist in the installation ot 
refrigerating equipment inspects the 
machine for defects and omissions 
If the code requires a pressure re 
lief for refrigerant gas, a line from 
the relief valve to the atmosphere 
cannot be forgotten. The refriget 
ant sides of cooler and condenser 
are filled with a non-combustible gas 
to obtain a slight pressure, and all 
parts minutely examined for leaks 
Satisfied that all is in order, the gas 
is exhausted and a vacuum applied 
for the dual purpose of dehydrating 
the machine and procuring another 
check on the degree of tightness of 
the system. When differential pres 
sures relative to a corrected barom 
eter remain substantially constant 
over a period of time, the machine 
is charged with refrigerant. 

After various mechanical and ele« 
trical protective devices are tested, 
if load conditions permit, water sys 
tems are filled and vented, pumps 
are operated and the compressor 
brought up to speed. The result of 
considerable effort is realized in the 
production of adequate, economical 
and vibrationless refrigeration. 

[Mr. Spersel’s next article will cover 
balancing the air distribution, control ad 
justments, operating and maintenance in 


structions, etc.] 














ODORATED TALKING PICTURES 


In the search for more realism in mo- 
tion pictures, various additions have been 
made, such as sound, color, third dimen- 
sion, and now, odor. Odorated or osmic 
talking pictures are the invention of two 
Swiss engineers. The New York Fair 
saw the first demonstration in the U. S. 


The film shown was a talking picture 
of 35 min duration, accompanied by 
“passages” of odor each lasting a few 
seconds and covering a wide range of 
subjects. 

The odors were directed into the faces 
of the osmience (if that is what the par- 


a Se 


ticipants should be called). The osmic 
or scent film is elementary at this stage, 
but its odor quality is fundamentally 


good. According to the inventors, large 


theaters may be more suitable than small 
auditoriums for odorated pictures.—In 
dustrial Bulletin of Arthur D. Little 
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At the left is shown the method of en- 


ered to the job all wired and ready for 
final connections. An interesting fea- 


the picture, is the use of the new square 
duct for the electrical wiring between 





closing all controls for each boiler in 
a fireproof, compact cabinet box deliv- 


The Use of Heavy Oil 
Today’s Boiler Plant 


Paul R. Unger, Mid-West Heat Service Co., Describes 


Modern Equipment for Factory and Building Heating 


ture of this installation, also shown in the control panels and the oil burners 





FEW years ago, if someone 


had asked for an automatic 

oil burning system for a 200 
hp boiler which would still be full 
floating whenever possible, so that 
starting and stopping occurred only 
when beyond the range of the com- 
bustion control system, and which 
at the same time would be com- 
pletely protected from the point of 
view of safety, we would have said 
it was a large order. Today, or- 
ders of this kind are taken as a mat- 
ter of course and the trend is in the 
direction of new refinements de- 
signed to achieve the objectives of 





SUMMARY—Here is a discussion of 
modern methods of burning the heavier 
fuel oils in the boiler plant of today, 
written by a man actively engaged in 
this field and who is responsible for 
installations in many prominent indus- 
trial plants and large buildings. While 
not a description of any one job in par- 
ticular, it is representative of numerous 
installations, including some at such de- 
fense establishments as aircraft plants, 
arsenals and factories. Engineers and 
contractors concerned with construction 
or modernization of defense industry 
plants where oil is to be the fuel will 
not want to miss this informative picture 





greater economy, increased  efh- 
ciency, space saving, safety and de- 
pendability—all with less attention 


and supervision than ever before en 
the part of the operator. 


Keeping the Oil Warm 


It was discovered early in the 
process of trying to burn the heavy, 
cheaper oils that it was essential to 
keep the oil in the storage tank 
warm. This was first done by run 
ning horizontal pipe coils along the 
bottom of the oil tank from end to 
end. Later it appeared that it was 
necessary to heat only that portion 
of the oil adjacent to the oil suction 
stub. If steam is available, this can 


Heatixc, Pirernc anp Am Conprrionrnc, January, 1941 








bats. 








path ARS 


be done by putting a vertical spiral 
steam coil through a separate man- 
hole down near the bottom of the 
tank concentric with and surround- 
ing the suction stub. If the oil re- 
turn line is also run to the bottom 
of the tank, the oil returned from 
the circulating system will help to 
keep the tank warm and reduce the 
steam requirement. Where there is 
not enough steam pressure to return 
the condensate from this type of coil, 
hot water can be circulated through 
the coil in place of steam, using a 
transfer heater supplied with low 
pressure steam from the boiler plant. 

In many cases today where a sin- 
gle tank is used, coils may be 
omitted and a hot well installed. The 
hot well consists merely of a piece 
of 4 or 6 in. pipe run down through 
the tank to a point 4 in. from the 
bottom with a 2 or 2% in. suction 
stub down the center of the larger 
pipe and terminating about 2 in. 
higher than the larger pipe. Warm 
oil coming back from the circulating 
system is returned down the 6 in. 
pipe and immediately taken up 
warm by the 2 in. suction stub. This 
is an excellent method of maintain 
ing tank temperatures. It cannot be 
utilized, however, with more than 
one oil tank in the same plant as it 
depends for its success upon the cir 
culation of hot oil and under such 
conditions starting a second tank 
would be difficult, since it would be 
lying idle full of cold oil. 

Another method of starting a 
heavy oil plant without any source 
of steam whatever, and of keeping 
the oil lines warm, is by electrically 
heating the entire oil line from the 
bottom of the suction stub to the tip 
of the burner. This is done by 
passing current at extremely low 
voltages through the piping itself. 
The wattage required ranges from 
4000 to 10,000, depending upon the 
size of the plant. With this system 
a hot well should be provided or a 
much greater amount of current will 
be required. 

One important point in the in- 
stallation of a system of oil storage 
tanks and the accompanying oil, 
steam or water piping from the 
tanks to the boiler room is to make 
all of the piping as accessible as pos- 
sible. A good method is to provide 
a covered trench for the oil and 
steam lines from the boiler room to 
the tank. Such a trench may be 


packed with wool felt or rock wool 
to minimize heat losses 


Heating and Piping Lnits 


Oil storage tank temperatures are 
maintained just high enough to fa 
cilitate pumping the oil; any furthe: 
increase in oil temperature is 
achieved at the oil pumping, heating 
and straining equipment in the 
boiler room, 

There have been great strides in 
giving the plant a complete unit sys 
tem to deliver the oil to the oil burn 
ers at the proper pressure and tem 





4 compact oil pumping, heating, strain- 
ing and metering set, all in duplicate. 
designed for 1000 boiler horsepower at 
300 Ib operating oil pressure. Total 
floor space required is 4 ft by 7 ft 6 in. 


perature. Today's purchaser of 
such equipment is becoming accus 
tomed to one complete pumping, 
heating and straining unit, all on 
one base, interconnected and ready 
for service. The unit generally con 
sists of a duplex oil suction strainer 
(so that either side may be cleaned 
without turning the burners off) ; 
twin oil pumps, either of which is 
ample to take care of the complete 
boiler load; two steam or water ac 
tuated oil preheaters; two electric 
heaters for starting purposes—all 
with thermostatic control; and du 
plex discharge oil strainers, neces 
sary thermometers, pressure gages, 
strainers, valves and oil meters. 
These units may even be delivered 
all wired with motor starters and 
disconnect switches mounted right 
on the unit. 

In plants where high pressure 
steam is available, these pump sets 
are usually built with one electric 
driven and one steam driven pump 
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so that im case of power lature 
heating plant can still function 
less, of course, the burners require 


motor driven equipment ) Duph 


cate equipment is furnishes 


type of unit so that im case « i 
ure ol any One part, the unit a 
whole can continue to operat lt 
is possible to move the unit in the 


event of changes in the plant 
without disconnecting or reconnect 


ing very much piping 
Oil Burner Control 


In the applicator 


) 
1 ’ 
| 


burner itself to the boiler the ce 
velopment has been along the lin 
of increasing over-all safety an 


erating efficiency and lessening 


maintenance In the past, mat 
small boiler plants were made « 
pletely automatic ; that ts, the bur 
ers started and stopped with a pi 
to ignite the oil The larger pla 
were either operated by hand 
were equipped with some sort of ce 
vice to make the fire larger 
smallet loday most low pressu 
boiler plants, regardless of size, are 
being made completely automatic 


This, of course, brings up a nu 
ber of control problems Starting 
a burner rated at 100 gph is a fai 
different problem from. starting 
burner rated at 15 gph. Early 
stallations of large automatic burn 
ers brought with them “puffs” fron 
throwing a large fire on at one tim 
and inefficiency because the fires 
were starting and stopping every 
few minutes between certain pres 
sure limits. 

Puffs have been eliminated by at 
ranging the system so _ that th 
burner starts with a smaller fire and 
gradually increases its size in proper 
ratio with the incoming air Ineth 
ciency from frequent starting and 
stopping has been done away wit! 


} 


by the provision of some intermedi 


ate combustion control system be 


tween the cut in and cut out points 
of the automatic control system to 
operate the burner with a continu 
ous fire and maintain constant pres 


sure at the same time It 
words, while the burner is really 
entirely automatic (in that it will 
start and stop), the automatic con 
trols are not governing except at 
such times as the smallest fire 
makes too much steam. At all other 


times, the burner responds 


changes in steam demand and aut: 
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matically graduates the size of the 
fire. 


Draft Control 


Another defect in early automatic 
installations was that during the 
period the burners were off, the air 
would still rush through the boiler 
and out the stack and thereby in- 
crease fuel consumption. Modern 
overfire draft controllers are now 
available which will maintain a con- 
stant draft in the furnace when the 
burner is running, close the damper 
doors each time the burner stops, 
keep the damper closed while the 
burner is not running, open the 
damper wide before the burner can 
start again, and continue to main- 
tain the correct draft after the burn- 
er is lit. This type of equipment will 
pay off the extra investment re- 
quired in any low pressure boiler 
plant larger than 75 hp where free- 
dom from particular attention is de- 
sired, in my experience. It also 
eliminates refractory maintenance 
caused by the burners starting and 
stopping frequently, alternately chill- 
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ing and heating the firebox. In ad- 
dition, it cuts down burner mainte 
nance because the motors are not 
constantly starting and stopping. 

The obvious questions one would 
ask when considering equipment of 
this type for a large boiler are: Is 
it safe to have dampers opening and 
closing in connection with an oil 
burning system without an attend- 
ant in the boiler room? Is it de- 
sirable to have these large burners 
starting by themselves? The answer 
is, “Yes, if adequate controls are 
provided.” Here are six safeguards 
which may be termed “musts”’: 

1) It is essential that the oil be at the 
proper temperature before the burner can 
start. This may be accomplished by the 
use of a double circuit thermostat in the 
electric heater adjacent to each burner, 
arranged so that the burner cannot start 
until the oil is at the correct temperature. 
This temperature will vary from that 
equivalent to 150 seconds Saybolt Uni- 
versal to 250 seconds Saybolt Universal, 
depending upon the type of burner used. 

2) The uptake damper should be wide 
open before the burner is permitted to 
start. This means that when the over 
fire draft control system is used to open 


and shut the dampers (as described 
above), the damper itself should be me 
chanically as well as electrically inter- 
locked so that it is impossible for the 
burner to start should the damper fail to 
open, 

3) The gas pilot for ignition should 
be burning before the burner is permitted 
to start. Usually this gas pilot is ignited 
by an electric spark and in most control 
circuits the electric spark goes on simul- 
taneously with the opening of a solenoid 
gas valve, lighting the pilot. The use 
of the safety control at this point is fairly 
recent. In the past, and even today in 
many installations, the oil burner control 
circuit assumes that the pilot is burning 
and permits the burner to start. The safety 
control in the stack turns the burner 
off in a period varying from 30 sec to 1% 
min if the oil flame is not established 
definitely. This arrangement, while gen- 
erally satisfactory in a smaller boiler 
plant, can be hazardous in a large one. 
It is possible, without the presence of 
the gas pilot, for the burner to deliver 
sufficient atomized oil to the firebox to 
cause an explosion if the brick work in 
the combustion chamber is not hot enough 
to light it instantly, but is just hot enough 
to cause it to light after a certain amount 
of oil is atomized during the timing pe- 
riod. A definite safeguard against this con- 
tingency is the use of a high temperature 
rod in the path of the gas pilot. When 
the spark lights the gas, the gas flame 
contacts this rod and completes an elec- 
trical circuit through a relay which pet 
mits the oil burner to start. Should the 
gas pilot fail to light, the oil burner: 
cannot start. 

4) The motor or other mechanism 
which starts the burner off with a 
smaller fire must be in the proper posi 
tion so that the smaller fire will result 
when the burner starts. This again is a 
question of mechanical and electrical in- 
terlocking of the low fire start system, 
as it is commonly called, so that the 
burner cannot start should this motor or 
mechanism be stuck in the wrong posi 
tion. 

5) The air for combustion must be at 
the correct pressure. This is usually ac 
complished by a vapor switch on the 
burner, interlocked so that the burner 
cannot start until this pressure has been 


established. 
6) There must be sufficient water in 
the boiler for safe operation. A low 


water cut-off will prevent the burner 
from starting unless the amount of water 
is sufficient for safety. 


When all of the above conditions 


This industrial plant installation is a 
completely automatic system for burning 
Bunker C oil, with photo-electric pro- 
tection of oil fires and pilot protection 
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have been met, there is little danger 
in automatic starting. There re- 
mains, of course, the possibility that 
one or another of the above controls 
may fail, which would necessarily 
result in the burner not starting and 
thus make loss of steam pressure 
possible. So that instant notice will 
be given that attention is required, 
the safety control system in a plant 
of this type is generally wired into 
a siren, into the auto-call system of 
the plant, or into the ADT system if 
the plant has no watchman at night. 
An example is the garage of the 
Chicago Tribune, where the safety 
control system is wired to the engi- 
neer’s office in the Tribune Tower, 
two blocks distant, so that notice is 
instantly received if the burner cuts 
off, even though the entire boiler 
plant is operated locked and no 
member of the garage personnel op- 
erates the equipment. 


Flame Failure 


Once the burner is lit off and 
combustion has been established, we 
must consider the safety controls 
necessary to protect the burner in 
the event of flame failure during the 
operating period. As the gas pilot 
in a completely automatic installa- 
tion is not maintained during the 
operating period but only during the 
starting period, there is need for a 
type of safety control which is in- 
stantaneous, such as a photo-electric 
cell looking directly at the fire. 

Usually this photo-electric cell is 
designed to operate with the same 
relay which operates the pilot safety 
control. As soon as the fire is es- 
tablished, the pilot goes out and the 
photo-electric cell is brought into 
the circuit and thereafter guards the 
fire. Should the fire be extinguished 
for any reason, this photo-electric 
cell will immediately turn off the 
oil burner and the oil flow. After a 
purging period of a minute, it will 
again light the pilot and endeavor to 
start the burner. If a second failure 
occurs, the oil burner will stop com- 
pletely and the alarm system will 
immediately give notice. 





HPAC’s Annual Air Conditioning 
Review, comprising statistics on 
number and horsepower of resi- 
dential, commercial and industrial 
installations for 1939, 1940 and the 
totals to date, is scheduled to ap- 
pear in February. Don’t miss it! 




















Why Should I 


ir Condition ? 


Let's Look at the Record! 


HERE are hundreds of good 

reasons for air conditioning 

industrial plants and commer- 
cial establishments. Here are a few 
specific examples which have been 
taken from information released 
recently by Edward T. Murphy, 
vice-president in charge of market- 
ing, Carrier Corp. By their variety, 
they indicate the almost universal 
scope of the industrial and commer 
cial advantages of modern air con 
ditioning. 


Razor Blades 


Corrosion at the Gillette Safety 
Razor Co., Boston, has been prac- 
tically eliminated as a result of in- 


stallation of air conditioning equip- 





ment for dehumidifying compressed 
air. The greater quantity of this com- 
pressed air is fed to the blade edg- 
ing, sharpening, wrapping and pack- 
aging departments. A 100 ton 
centrifugal machine was installed 
for supplying the refrigeration need- 
ed to dehumidify the compressed 
air, Despite the fact that the rela- 
tive humidity in Boston is often in 
excess of 80 per cent, especially 
during the summer months, the de- 
humidifying equipment maintains a 
constant “Sahara desert atmosphere” 
at the plant today. Twelve de part- 
ments rely upon this unit to furnish 
dry air. 


Nylon Hose 


A worthwhile reduction in the 
number of “imperfects” in their 
nylon hose and a considerable speed 
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up in production has been effected 
at the Archer Hosiery Mills in 
Columbus, Ga., since the installation 
of air conditioning at the plant. The 
reduction achieved in the cost of 
the second grade hosiery effected 
through air conditioning should 
amortize the cost of the equipment 
within a few years. While the ait 
conditioning system is delivering th 
desired temperature and humidity 
for the product, it also provides 
ideal working conditions. Damag« 
to stockings from the hand perspira 
tion of the employees is also elimi 
nated. Air filtering provides clean 
liness that is resultful alike to 
workers and product. Experience is 
proving that even minor changes in 
temperature and humidity are prob 
lems which must be overcome in th« 
manufacture of nylon and silk hose, 
as nylon, a synthetic material made 
from coal, air and water, is highly 
susceptible to variations in these 
conditions, as is silk. Tests made 
showed that variations of as much 
as 2 in. can occur in nylon hosiery 
when conditions of temperature and 
humidity are not constant. In the 
gray process room at the Archer 
mills where the seams of the stock 
ing leg are sewed together and the 
foot attached to the leg, a tempera 
ture of 85 F and a relative humidity 











of 45 per cent are maintained. This 
was the first room to be air cond: 
tioned. Identical conditions are 
maintained in the finishing room, 
where the hosiery is received for 














inspection and packing. Cellophane 
wrapping for enveloping the hose 
was one of the factors requiring 
accurate weather control.  Addi- 
tional equipment, capable of main- 
taining any conditions within a tem- 
perature range of 80 to 85 F and a 
humidity range of from 45 to 55 per 
cent was installed to air condition 
the boarding room and_ knitting 
room completely and heat and ven- 
tilate the dye house. 


Dry Goods 


Out-of-town buyers spend more 
time in the Ely and Walker Dry 
Goods Co. store than in competitive 
wholesale dry goods houses in St. 
Louis, Mo., since installation of av 
conditioning. Last spring, tt was 
decided to air condition the first four 
floors of the block long, seven story 
building at 1520 Washington Ave. 
Buyers had been in the habit of 
making the rounds of all the dry 
goods houses during their stay in St. 
Louis, usually dividing their time 
equally among them. When the air 
conditioning system was installed, it 
was found that the buyers spent 
nore and more time in the Ely and 
Walker store, particularly on very 
hot days. Cleaner conditions ot the 
store make tt possible to display 
more merchandise with a very low 
percentage of spoilage resulting, it 
is said. In addition, cleaning and 
decorating costs have been reduced. 


Bowling 


Bowling is taking its place as a 
major summer sport as a result of 
the air conditioning of leading bowl- 
ing alleys and recreation centers 
throughout the country. A 50 per 








cent increase in total summer busi- 
ness and a 50 per cent increase in 
the number of women customers in 
summer were noted at the Phoenix 
Bowling Center, Birmingham, Ala., 
following installation of a 50 ton air 
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conditioning system. In addition, it 
was found that the average bowler 
played 25 per cent more games since 
air conditioning was installed. Ac- 
cording to owners of the bowling 
center, cleaning and _ redecorating 
costs were drastically reduced and 
employee's services were increased 
at least 10 per cent in effectiveness. 


Buses 


Passenger business on stream- 
liner buses of the Bowen Trailways 
fleet, linking Texas with California 
and the East, has shown a substan- 
tial increase since installation of air 
conditioning. In the Southwest, 
where temperatures in mid-summer 
mount well past the 100 deg mark, 
travel comfort is the keynote. 


» . . 
Printing 


\bsolute humidity control 
eliminating costly off-register print 
ing on three and four color decals 
has been effected through air condi 
tioning the Superior Decalcomania 
Co, plant, Dallas, Texas. The air 
conditioning system, installed in 
1938, maintains a year ‘round tem- 
perature of 78 F and humidity of 54 
per cent in the press and processing 
rooms at the plant. It was found 
that these conditions are most eco- 
nomical, resulting in substantial 
reductions in time as well as pro- 
duction costs. Decalcomania paper 
is very sensitive to changes in 
humidity of the air. Sudden in- 
creases in humidity in the processing 
room cause this paper upon which 
decals are imposed to curl or stretch 
to such a degree that the fine detail 
work required in various color 
designs fails to register properly. 
The presses are controlled by air 
and when the sheet is too long, or 
too short, the press will not carry 
it through the cylinders properly. 
Each color is applied in separate 
runs. Unless accurate humidity is 
maintained continuously for these 
runs, one color will not register with 
succeeding colors. 


Rugs 


Unchanging conditions of temper- 
ature, humidity and air pressure for 
laboratory tests of raw materials at 
the A. & M. Karagheusian, Inc., 
rug manufacturing plant in Free- 


hold, N. J., have resulted in a more 
uniform quality rug. 

Exacting tests to insure uni- 
formity of raw materials are neces- 
sary in manufacturing quality rugs. 
Varying atmospheric conditions will 
affect not only the weight but cer- 
tain characteristics of various com- 
ponents. 

One of the principal tests, accord- 
ing to Samuel Hanson, manager of 
the rug manufacturing division, is 
the dissection of the rug into differ- 
ent components. Each component is 
carefully weighed in order to control 
both cost and quality of the product. 
Wherever weighing of a textile is 
concerned, a uniform testing condi- 
tion must be maintained, 

The test laboratory air condition- 
ing unit was designed specifically to 
suit exacting needs of chemical sci- 
ence so that materials might be suc- 
cessfully tested under unchanging 
atmospheric conditions. In addition 
to providing temperature, humidity 
and pressure control, the unit cleans 
and purifies the air supply, filtering 
out dirt and dust. 


Pig Iron 


\s a result of increased output 
and lowered production costs aris 
ing from the installation of air con- 
ditioning in two blast furnaces, 
Woodward Iron Co., Woodward, 
Ala., has placed a contract for air 
conditioning its third furnace. In 
awarding the contract, H. A. Berg, 
\Voodward president, stated that air 
conditioning has increased pig iron 
output of the two furnaces by 10 per 
cent. At the same time, the coke 
requirements of the furnaces have 
been reduced by approximately 200 
lb per ton of pig iron. Increased 
output was made necessary by re- 
quirements for iron and steel in con 
nection with the national prepared 
ness program. 

Woodward is said to be the first 
blast furnace company in the world 
to install modern air conditioning. 
\s in the case of the two present 
installations, a centrifugal refriger- 
ation machine of 500 tons capacity 
will serve the third furnace. 

Mr. Berg pointed out that the ex- 
tension of the air conditioning 
systems saved “precious time” in in 
creasing furnace output when it is 
vital for national defense. Other 
wise, it would be necessary to build 
additional furnace capacity. 
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The Supreme Court building in Washington, D. C., is the only 
one the Supreme Court of the United States ever had to call its 
own. Until 1935, the nation’s highest tribunal met in buildings 
occupied by other branches of the government in New York, 
Philadelphia and Washington. When the federal government 
moved to Washington in 1801, elaborate plans and provisions 
were made for housing the executive and legislative branches. 





but apparently no one remembered the judicial. Its new home. 
facing the Capitol across a wide plaza, is of white marble. The 
general dimensions of the foundation are 385 ft east and west 
and 304 ft north and south. At its greatest height the building 
rises four stories above the terrace or ground floor. The court 
room, around which the rest of the building centers, is 82 ft by 
91 ft from wall to wall, 44 ft high, and requires 17,000 cfm 


Meeting Different Air Conditioning 
Requirements With a Central System 


Supreme Court Building Is Example of Zoning to Meet 


Varying Needs of the Occupancy... By S. P. Eagleton* 


HE air conditioning system serving the Supreme 

Court building in Washington, D. C., comprises 

essentially six dehumidifiers in connection with 
which there are 16 supply fans. Two centrifugal re- 
frigeration machines of approximately 375 tons total 
capacity cool the spray water for the dehumidifiers. 

The building is divided into 13 sections, each of which 
is taken care of by separate conditioning apparatus un- 
der individual automatic temperature control. Several 
of these sections are supplied with dehumidified air 
from a common dehumidifier. In these cases two or 
more fans obtain dehumidified (or, in winter, humidi- 
fied) air from a single dehumidifier or spray chamber. 
This arrangement allows all of the spray chambers to 
be situated in the basement and eliminates the possibility 
of water damage if the dehumidifier tanks overflow. It 
also simplifies the chilled water piping and pumping. 

Outside air is taken in at the roof level through 


*Formerly Inspector of Construction in the office of the Architect of the 
Capitol, and to be Chief Engineer and Building Superintendent of the 
National Gallery of Art when it is taken over by the United States Gov- 
ernment. 
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How to zone and control a central air conditioning sys 
tem to meet the requirements of the various sections of 
a building is always a problem that must be given con- 
sideration by the designing engineer. At the Supreme 
Court building in Washington—which includes library 
and reading rooms, conference rooms, offices and office 
suites, dining rooms, and the court room itself —«ix 
dehumidifiers in connection with which there are 16 
supply fans are used. Some of the dehumidifiers have 
partitions splitting them into separate sections and some 
of the fans operate in tandem, one fan supplying all 
dehumidified air to its companion (or companions) which 
handles a mixture of dehumidified and recirculated air. 
Two refrigeration machines totaling 375 tons furnish 
chilled spray water to the dehumidifiers. . . . One inter- 
esting feature of this installation—which is described in 
complete yet readable manner by Mr. Eagleton—is the 
use of exhaust air from the basement garages for cooling 


the condensing water for the refrigeration machines. 





























louvers and is brought to the basement through cork in- 
sulated masonry shafts to large plenum chambers at the 
sides of which are the outside air filters and the first 
row of preheaters. From the preheaters, insulated galvan- 
ized iron ducts on the basement floor conduct the air to 
the six dehumidifiers and two air washers. The second 
row of the preheaters is adjacent to and just in front of 
each of the dehumidifiers and the air washers. No outside 





The Six Systems 


System A serves the reading room, which comprises 
practically the entire third floor, and the special library 
space which occupies the remainder of this floor. De 
humidifier A is of the split type with a metal partition 
dividing it into two parts, the one being approximately 
5 ft 2 in. wide and cooling the air for the large read 
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Typical arrangement of air conditioning systems Nos. 24, 6A, 6B, 6C, 9A and 9B 


air filters are installed in front of each dehumidifier, as 
all this air is cleaned by the paper mat filters at the foot 
of the masonry air shafts. Air filters of the same type 
are installed for filtering the recirculated air. 

Under the basement floor in front of the two refrigera- 
tion machines is a concrete water collecting tank. From 
this tank, two concrete return cold water trenches run to 
the six dehumidifiers. The cold water, after it has been 
sprayed in the dehumidifiers, overflows into these two 
trenches and runs by gravity back to the collecting tank. 
Three centrifugal pumps, one of 400 gpm capacity and 
two of 725 gpm capacity each, draw the water from this 
tank and force it through the refrigeration machine cool- 
ers to the six air conditioning systems. All three pumps 
are operated under maximum load, while under lighter 
loads only one or two are run. The use of two large 
capacity pumps and a single smaller capacity pump al- 
lows for flexibility for operating under reduced loads. 

Capacity of the dehumidifiers and pumps is: 


Dehumidifiers Pumps 


System Cfm Gpm 

| 14,050 300 

B ..++ 6,200 125 

Cc . 4,100 83 
D . 10,138 27 

E 17,540 450 

OD |: ietcot Atak 4c erecta snes Gini ote aeconiabdaeena 7,687 203 
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ing room and the other 24 in. wide and cooling the air 
supplied to the library space. A 25,000 cfm fan sup- 
plies a mixture of dehumidified air and recirculated air 
to the reading room, the proportion varying with the 
cooling load. 

An air operated thermostat in the return air duct 
from the reading room controls dampers in the bypass 
duct connection, dampers in front of the dehumidifier, 
and a steam valve on the reheaters (which are adjacent 
to the bypass dampers.) This thermostat controls the 
temperature in the reading room by varying the amount 
of dehumidified and bypass air to the reading room dur- 
ing the cooling season, and the amount of steam ad- 
mitted to the heaters during the heating season. 

Two fans in tandem supply air to the special library 
The first fan is situated at the discharge end of dehu 
midifier A and obtains all its air through the small sec 
tion or division of the dehumidifier. Due to the long 
distance from the dehumidifier to the special library, it 
was considered necessary to provide a booster fan 
this is the reason for the two fans in tandem. The fan 
at the dehumidifier (fan No. 2) handles 2800 cfm of 
dehumidified air and supplies it under constant static 
pressure to fan No. 2A, which is situated near the library. 
Fan No. 2A circulates the 2800 cfm of dehumidified air 
under maximum cooling load conditions plus 3700 cfm 
of recirculated air, a total of 6500 cfm. At lighter cool- 
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ing loads, automatic dampers controlled by a thermo- 
stat in the return air duct reduce the amount of de- 
humidified air and allow an increase of recirculated air. 
Extended surface steam heaters in the suction of fan 
No. 2A furnish the necessary heat to the supply air dur 
ing the heating season. An automatic steam valve on 
the steam line to these heaters is under the control of a 
thermostat in the supply air duct. 

System B serves the court room itself. The supply 
fan circulates 17,000 cfm. Under maximum cooling 
load, 6200 cfm is dehumidified air and 10,800 cfm is 
recirculated air. The control of the temperature in the 
court room is similar to that for the reading room. A 
thermostat in the return air duct controls the amount 
of dehumidified air, recirculated air and the steam ad- 
mitted to the reheaters. 

The supply air is discharged to the court room at the 
ceiling level through 24 special outlets situated above 
the plaster rosettes in the ceiling. Each outlet has four 
nozzles 6 in. wide by 2 in. high, directed down at an 
angle of 30 deg. The cool air leaving the nozzle at a 
relatively high velocity induces room air at the ceiling 
level to mix with the supply air; this provides for ade 
quate air movement at the breathing line without drafts. 
Also, the temperature of the air circulated among the 
occupants is temperate, and there is no feeling of move 
ment of cold air. Air is returned to the apparatus for 
reconditioning through mushrooms under the visitors’ 
seats, through large narrow grilles under the rostrum, 
and low wall grilles in the front and rear of the court 
room. 

System C serves the two conference rooms adjacent 
to the court room on the first floor. This system is of the 
split type with one fan obtaining its dehumidified air 
from one side of the dehumidifier and supplying it to 
one conference room after it is mixed with return air 
from this room. The other fan supplies air to the second 
conference room, and obtains its dehumidified air from 
the other side of the dehumidifier. 

The air upon leaving the supply fans is conducted 
through the supply ducts to five long rectangular open- 
ings (6 in. high by 72 in. long) on each side of the 
conference rooms. These openings are evenly spaced 
along the length of the rooms about 5 ft below the ceil- 
ing and are situated just above wooden cornices which 
hide them. Consequently no grilles are used on these 
openings. Air is returned to the apparatus through two 
grilles in each room, in the end walls near the floor of 
each room. 

In this system the controlling thermostats are situated 
just in back of the return air grilles at the ends of the 
conference rooms. These thermostats contro] the de- 
humidified and return air dampers, as well as the auto- 
matic steam valves on the steam lines to the reheaters. 

System D supplies the dehumidified air for the second 
floor west reading room and the offices in the center wing 
on the second and third floors, as well as for the public 
dining room on the ground floor. This system is also 
of the split type, the dehumidifier having a partition 
dividing it into two sections. Fan No. 6, which is con- 
nected to the larger division, obtains all the air it han- 
dies, and which is outside air, through the dehumidifier 
and supplies it under constant static pressure to three 
recirculating fans (Nos. 64, 6B and 6C) which in turn 
supply a mixture of return air and dehumidified air 
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(which they obtain from No. 6 fan) to the reading rooms 
and offices they serve. In connection with each of fans 
Nos. 6A, 6B and 6C, there are installed air filters for 
the return air, and reheaters which heat the return ai 
sufficiently to maintain the supply air at a temperature 
of from 68 F to 80 F, depending upon the outdoor tem 
perature in the heating season. Each of the spaces to 
which these fans supply air have concealed radiation un 
der the windows which is under thermostatic control 
Experience has shown that the occupants are more com 
fortable in mild weather with air being supplied at about 
68 F and during severe cold weather at about 80 F. 

Two duct thermostats are installed in connection with 
each fan. The first is in the return duct and controls 
the damper in the dehumidified air duct from fan No. 6 
If the temperature of the air returning from the rooms 
is too warm, the dehumidified air damper will be opened 
by this thermostat, allowing more dehumidified air at 
48 F to enter the fan. If the rooms are too cool, this 
thermostat will close the damper in the dehumidified 2ir 
supply duct and cause less cold air and more recircu 
lated air to be supplied. The other thermostat (in the 
fan discharge of each fan) controls the automatic steam 
valve admitting steam to the heater in the return air 
duct. 

Fan No. 7 draws outside air through the other division 
of system D dehumidifier, and supplies it to the publi: 
dining room on the ground floor. Return air is mixed 
with the dehumidified air under automatic control and 
the mixture is then supplied through six high velocity 
rosette type grilles at the dining room ceiling. 

System E supplies the dehumidified air to the jus 
tices’ offices on the east half of the first floor of the build 
ing, and the justices’ dining room, justices’ library and 
librarian’s offices on the east half of the second floor 
This system is also of the split type, with fan No. 8 con- 
nected to one section of the dehumidifier and supplying all 
dehumidified air at 48 F to the window units under the 
windows in the justices’ offices. The air is under static 
pressure control so that if any of the window units are 
closed by the occupants, excessive air will not be sup- 
plied to the other rooms on the system. Reheaters are 
installed in connection with this fan to heat the air sup 
plied in winter to the window units. 

Fan No. 9 supplies air to the justices’ dining room 
and to fans Nos. 9A and 9B. The operation of these 
fans is identical with that described above in connection 
with fans Nos. 64, 6B and 6C. The thermostatic con 
trol is likewise identical. 

System F air conditions the office suites on the first 
floor on the west side of the building. This system- 
like the others— consists of second row preheaters, de 
humidifier, reheaters, fan, recirculation pump and con 
trol. All of the air handled by this system is outside air, 
since it supplies the window units in the offices. The 
air is supplied to these window units under about % in 
static pressure. The air passes through a nozzle and at 
this pressure causes room air to be drawn in at the 
lower grille by induction. In summer, the air leaves 
this nozzle at about 48 F and after being mixed with 
the induced room air, enters the room through a grille in 
the window stool at about 66 to 70 F. The occupants 
can control the quantity of cool air admitted by operat- 
ing a handle on the face of the window unit. In order 
to prevent the static pressure increasing at the fan dis- 
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Supply air for the court room is discharged through 24 special 
outlets installed above the plaster rosettes in the ceiling. This is 
a cross-section of one of the outlets. Each outlet has four nozzles 


charge when several of the window units are closed, a 
static pressure control is installed to maintain an even 
static pressure of about % in. in the supply ducts. 

[here are two air washer systems, which handle 100 
per cent outside air, supplying the main entrance hall 
and the stack rooms and the two large vaults on the 
ground floor. Each of these systems has a room thermo- 
stat controlling a multiple step type thermostat which 
in turn controls automatic steam valves on the reheaters. 
Each system also has a dew point thermostat which con- 
trols the quantity of steam admitted to the second row 
of preheaters during the heating season. 


Exhaust Air Cools Condensing Water 


The condensing water cooling system is also a part 
of the garage ventilating system. (There are four 
garages in the basement for the convenience of the jus- 
tices and the employees of the court.) Two large spray 
chambers of 50,000 cfm capacity each are installed in the 


directed down at an angle of 30 deg; the cool air leaving at 
high velocity induces room air at the ceiling level to mix with 
it in order to provide adequate air movement without drafts 


west end of the basement. A system of concrete under 
floor ducts leads from each garage to the coolers, the 
exhausted air from two garages going to each cooler. The 
air exhausted from the garages passes through the spray 
chambers where the condensing water is sprayed and 
cooled. In connection with each chamber there are in 
stalled two fans each handling 25,000 cfm which draw 
the air from the garages and discharge it to the roof. 

This air is discharged approximately 250 ft from the 
outside air intake so none of the humid air enters the out 
side air intake directly. One interesting thing hap 
pened when the system was first operated; some of this 
humid air was directed by the discharge louvers onto 
the outside of one or two windows of the reading room 
The cool glass in the summertime condensed moisture 
from the humid air on the outside of the glass. 

[The author wishes to acknowledge the assistance of David 
Lynn, architect of the Capitol, and H. D. Rouser, assistant archt 


tect of the Capitol, in the preparation of this article.] 





removing from seven to 40 tons of water Corp. 


AIR CONDITIONED BLAST FURNACE 


\ir conditioning equipment capable of | Works of the Jones 


& Laughlin Steel ing moisture content of the atmosphere, 
yperators must constantly change the pro- 


the world’s largest blast furnaces, in order 
to more closely control the quality of the 
iron produced, is to be installed on the 
No. 1 blast furnace at the Aliquippa 





per day from the air blown into one of 


The equipment will be used to maintain 
a constant low moisture content in the air 
blast, eliminating the necessity of trying 
to outguess the weather 24 hr in advance 
of charging the furnace. Due to fluctuat- 


aps 


() 


portions of raw materials, which approx- 
imate 2000 tons of iron ore, 950 tons of 
coke, 500 tons of limestone, and 4000 tons 
f air per day to produce 1000 tons of 


molten pig iron. 
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Filtering and Dust Collection 
Tue Eprror 

The article by Frank B. Rowley 
and Richard C. Jordan in the De- 
cember HPAC indicates to me the 
necessity of careful differentiation 
between dust collecting problems 
and those involved in general air 
conditioning. In industrial applica- 
tions where dusts in quantities vis- 
ible to the naked eye are continually 
produced, air filters are not practical 
and some form of dust collecting ap- 
paratus is required. In such appli- 
cations the number, size and chem- 
ical composition of the dust particles 
are of primary interest. On the 
other hand, in general ventilation 
and air conditioning work the vol- 
ume of solid and semi-solid impur- 
ities is much less and we are usually 
interested in the volume of dust and 
its discoloration effects on outlet 
grilles and interior decorations. In 
studying dust problems and select- 
ing the devices used to remove air 
impurities it is probable that more 
than one method of measuring effi- 
ciencies will be required. 

In the foreword of the Standard 
Code for Testing and Rating Air 
Cleaning Devices adopted at the De- 
troit meeting of the American So- 
ciety of Heating and Ventilating 
Engineers in June, 1933, there was 
the following note: 

It became apparent that a code suitable 
for laboratory testing of air cleaning de- 
vices used in general ventilation work 
would be entirely unsuited for rating 
cyclones, dust separators and the like or 
for the selection and rating of devices 
intended to supply air for dust hazardous 
occupations in accordance with the stand- 
ards of the U. S. Public Health Service. 

The scope of this test code was 
outlined as follows: 

SCOPE: This code is for the labora- 
tory investigation and rating of devices 
used in general ventilation work for the 
sole purpose of removing solid impur- 
ities from the air. It is not intended 
for use in the rating of cvclones, dust 
separators or for devices used in the field 
of industrial hvgiene. Ratings established 
under this code are not to be confused 
with operating efficiencies in actual serv- 
ice—the dust concentration, the nature 
of the dust, the relative humiditv and 
many other factors have a definite bear- 


ing upon the results obtained in actual 
service. 


1 believe that the Rowley and 
Jordan discussions on this subject 
will be of interest to many of your 
readers. — H. C. Murpnuy, Vice- 
president, American Air Filter Co., 
Inc. Member of HPAC’s Board of 
Consulting and Contributing Edi- 
tors. 

Dust Concentration 
Tie Eprror 

It is good to know that that very 
energetic man, Professor Rowley, 
continues to include the air cleaning 
problem among the many subjects 
in which he is so actively interested. 
[See article by Frank b. Rowley 
and Richard C. Jordan on predict- 
ing dust concentration, published in 
December.—Eb. } 

In my opinion the authors have 
presented a story well worth telling, 
although it is, like all previous 
papers on the subject, a contribution 
toward, and not a solution of, the 
air cleaning problem. 

It might be said that the paper is 
somewhat heavy with theory, espe- 
cially considering that the theory 
does not take account of air move- 
ments and of the agglomeration of 
dust particles in duct systems or 
after entrance into a room, which 
are undoubtedly very important. On 
the other hand, presentation of the 
theory is perhaps essential to as 
complete a statement of the case as 
is possible at the present time. 

The paper implies a great interest 
in dust concentrations whereas I be- 
lieve that so far as heating and air 
conditioning are concerned the main 
interest should be in how fast the 
dust can make things dirtv. My sug- 
gestion is that Professor Rowley 
or somebody—build or appropriate 





Readers of Heatinc, Piping Anp 
Am CONDITIONING are invited to 
contribute their views to these 
“Oven for Discussion” pages, which 
will appear from time to time. 
Comments on articles we have 
published, expressions of timely 
interest on developments in design, 
installation. operation or mainte- 
nance of heating. piping or air 
conditioning svstems, other remarks 
of value to HPAC’s readers — all 
will be welcomed by Tue Eprror. 











Heatine, Prrinc anp Am Conprriontnc, January, 1941 





a room and inject some dusts, being 
sure to include very fine carbon (let 
us say, very, very fine carbon) 


among those used. In this way, set 
tling rates or variation of concen 
tration with time can be invest 
igated and the soiling of walls, 
drapes and other objects can be ob 
served, perhaps with the aid of 
photo-electric cells. A quantitive 
study of thermal precipitation in the 
room would be interesting also 

Ricuarp S. Dini, Mechanical En 
gineer, National Dureau of Stand 


ards, 


Compressor Horsepower Tables 


Tue Eprror 

We have no comment to make on 
Mr. Goodman’s article on horse 
power requirements of refrigerating 
compressors other than that empha 
sis should be placed in the summary 
to the effect that the horsepower re 
ferred to is theoretical. No doubt 
this form of table which Mr. Good 
man has prepared will be found ex 
tremely useful, simple and rapid 
when determining theoretical horse 
power per cubic foot of piston dis 
placement. No doubt the theoretical 
horsepower values can be more eas 
ily determined because of the phys 
ical measurements of the compressor 
which are known or can easily be 
determined. The fact, of course, 
must not be overlooked that tonnage 
of refrigeration effect also becomes 
a factor in many of the determina 
tions. 

Naturally, we will be very much 
interested in seeing others of this 
particular series of articles, with 
possibly greater mention given to 
volumetric efficiency tables = or 
curves and over-all power efficien 
cies in the way of tables or curves. 

It is my opinion that Mr. Good 
man has done a very nice job and 
gone through a tremendous amount 
of tedious calculation in producing 
his table and if these articles are 
carefully read and the data properly 
applied many short cuts in calcula- 
tions will be found.—R. J. Tuompe- 
son, Refrigeration Engineer, Ki- 
netic Chemicals, Inc. 
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How Big Is a Boiler? 


Tue Eprror— 

My first contact with the ques- 
tion, “How big is a boiler?”’, oc- 
curred about 18 years ago at my 
first meeting of the ASME. The 
discussion at this meeting brought 
forth the comment from one vener- 
able member that it reminded him of 
a similar discussion 38 years before. 
It would seem to the uninitiated 
that a controversy as old as this one 
must be extremely complicated not 
to have been settled long since. 

Rating by definition requires a 
standard. If the standard cannot be 
set then ratings should not be made 
and the purchaser of an article fall- 
ing into this category must depend 
upon a manufacturer’s warranty. 
If, on the other hand, it is possible 
to arrive at a standard there should 
be but one basis of rating. The 
standard will not necessarily pro- 
vide in addition to a basis for rating 
a basis for selection of a boiler since 
boilers may be used for several pur- 
poses. Any basis of rating other 
than that determined by means of 
an established test procedure tends 
to stifle initiative in design of im- 
proved boilers on the one hand, and 
to encourage the production of poor 
equipment on the other.. There are 
several procedures for conducting 
boiler tests. The more complete 
the data derived from such tests, 
the more information is available to 
designer and manufacturer. This is 
desirable because as he accumulates 
data his designs become more and 
more intelligent. The application of 
boiler test data insofar as heating 
boilers are concerned should be ap- 
plied within the limits imposed by a 
heating system. Professor Seeley, 
of Yale University, has stated that 
the publication of data on heating 
boilers in addition to this is “use- 
less to the consumer and may be 
dangerous.” 

Nozzle output of a heating boiler 
in itself is of no particular value un- 
less the steam can be absorbed by 
the heating system. Therefore, the 
rating of a boiler should be pub- 
lished with due consideration to the 
limits imposed upon it by the sys- 
tem. In the practical use of heating 
boilers in buildings, it is necessary 
to consider. questions of safety. Ex- 
cessive stack temperatures are not 
conducive to safety. and, therefore, 
a limitation of stack .temperatures 
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should be included in the test pro- 
cedure. The combustion efficiency 
during the test should be main- 
tained within limits which it is prac- 
ticable to duplicate in the actual in- 
stallation. The AGA and the IBR 
have recognized these conditions in 
their codes. 

Given a uniform test procedure 
and a practical method of applying 
the data to ratings, questions of 
ratio of grate area to heating sur- 
face, heat release, ratio of prime to 
secondary heating surface and the 
question of how heating surface is 
to be measured become merely aca- 
demic. 

Messrs. Steiner and Ravnsbeck, 
in their article in the October, 
1940, HPAC, presented the subject 
very clearly and with evidence that 
they are quite familiar with the 
questions involved. It is to be hoped 
that their article will be widely read 
and seriously considered by all 
manufacturers of boilers —RoBeERt 
K. THULMAN, Mechanical Engi- 
neer, Technical Div., Federal Hous- 
ing Administration. 
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Drug Store Conditioned 


THe Epiror— 

Bullard and Shedd Co. of Keene, 
the oldest drug store in New Hamp- 
shire, celebrated its 100th anni- 
versary this past summer by install- 
ing air conditioning. 

The “centennial” air conditioning 
equipment consists of a 3 hp unit air 
conditioner. Since space in the store 
proper was limited, the equipment 


The air conditioning equipment was in- 
stalled in two sections because of low 
headroom in the basement. The cabinet 
in the foreground contains the refrigerat- 
ing machine and the rear section houses 
the air conditioning coils and the fan 





is installed in a basement storage 
room, with supply and return air 
duct connections to the selling area 
upstairs. Conditioned air is dis- 
tributed throughout the store from 
grilles in an inconspicuous duct 
running the length of the room. 
Because of low headroom in the 
basement, the unit was installed in 
two sections, one containing the re- 
frigerating machine, and the other 
the air conditioning coils, fan and 
controls. 

Commenting on the air condi- 
tioning system after two months’ 
operation, Paul Shedd, president 
and general manager of the store, 
declared that customers who come 
in completely wilted on a hot day, 
leave the store refreshed and grate- 
ful for the comfort he has given 
them. Also he has some specific 
comments for other druggists. 

“There has been a marked de 
crease in dust on our shelf goods,” 
he said, “and sweeping the floor is 
now almost unnecessary because 
both the dust and particles of dirt 
are continually removed by the filter 
in the air conditioner. Further- 
more, candy keeps its original 
sparkle in the air conditioned en- 
vironment because the cocoa butter 
content is not disturbed by daily 
temperature fluctuations. Cigars 
neither become dry and brittle, nor 
soggy and limp as they formerly 
did, even when we kept a wet brick 
in the display case. In fact, we are 
going to merchandise them from an 
open shelf display.” 

But the greatest advantage of ait 
conditioning in the drug store, he 
feels, is the increased comfort and 
vitality of the sales force—J. T 
ScHaerer, General Electric Co. 


Air Conditioning Coils 
Tue Eprtor— 

In his article in the October 
HPAC, F. F. Stevenson called at- 
tention to an important point in re- 
gard to the choice between a small 
or high temperature rise for water 
coils in air conditioning work. He 
brought out the possibilities regard 
ing water velocities, mean temper 
ature differences, coil size, surface 
temperature and relative amount of 
dehumidification. I do not think 
that most engineers appreciate these 
differences—G. L. Tuve, Professo: 


of Heat-Power Engineering, Case 


School of Applied Science. 
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Evaporative Cooling Map 


A. J. Rummel* Indicates Sections of U. S. Where Climate Makes 


Direct Evaporative Cooling for Comfort Practical 


ROM a study of operation of evaporative cooling 
for comfort, it appears that most satisfactory 


results are obtained with these systems when the 


outside dry bulb temperature during the daytime is 90 F 
or more. Similar studies seem also to indicate that the 
most successful use of these systems is limited to those 
periods when the outside wet bulb temperature is 
below 75 F. 

The accompanying map was prepared from mete- 
orological records of the U. S. Weather Bureau. The 
dotted contour lines designate the number of hours that 
the outside dry bulb temperature is above 90 F from 
9:00 a. m. to 5:00 p. m. during June, July, August and 
September. The maximum number of hours during this 
period is 976. 

The solid contour lines represent the number of hours 
that the dry bulb temperature is above 90 F plus the 
number of hours that the outside wet bulb temperature 
is below 75 F during the same period. 

Analysis of the map indicates that there are many 
sections of the country where the wet bulb makes the 
use of direct evaporative cooling for comfort practical, 
but where the dry bulb temperature hardly justifies it. 

Although there is a large part of the country where 
considerable comfort can be derived from the movement 
of air only (without the evaporation of moisture), it is 
felt that the majority of people would not consider such 
installations justified unless they could obtain the max- 
imum benefits during at least one-third of the summer 
season. Accordingly, the area shown on the accompany- 
ing map where evaporative cooling might be considered 
practical is limited to those sections of the country where 
the dry bulb temperature is above 90 F and the wet bulb 
temperature below 75 F for at least one-third of the 
summer season. 

From this map a district or territory, such as Phoenix, 
Ariz., is shown to be approximately on the 1630 hr 
wet and dry bulb contour line and on the 800 hr dry 
bulb contour line. This indicates that, on the basis of 





_*Air Conditioning Engineer, Commercial Dept., San Antonio Public 
Service Co. 
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SUMMARY—From studies of evaporative cooling for comfort, 
it appears that best results are achieved when the outside dry 
bulb temperature during the daytime is 90 F or more, and that 
most successful use is limited to the times when the outside 
wet bulb temperature is below 75 F. The dotted contour lines 
on the accompanying map therefore designate the number of 
hours that the outside dry bulb is above 90 F from 9:00 a. m. 
to 5:00 p. m. for June, July, August and September. The solid 
contour lines indicate the number of hours the dry bulb tem- 
perature is above 90F plus the number of hours the outside 
wet bulb is below 75 F during the same period. Analysis of 
the map indicates there are a number of sections where the wet 
bulb temperature would make evaporative cooling practical, but 
where the dry bulb temperature would hardly justify its use 





the hours that the wet bulb temperature is below 75 F 
(1630—800 = 830), evaporative cooling might be con 
sidered effective 85 per cent of the total hours during 
the days of the four-month period, and on_the basis of 
the number of hours that the dry bulb temperature is 
above 90 F, 82 per cent of the time. From this it is 
seen that evaporative cooling can be successfully used 
a large part of the summer in this territory. 

In the vicinity of E] Paso, Tex., the weather records 
indicate that the wet bulb temperature is below 75 F 
during the entire summer period, but that the dry bulb 
temperature is above 90 F only a little more than one 
third of the time. Therefore, in this area the dry bulb 
would be the determining factor. 

In the vicinity of San Antonio, Tex., it is noted that 
there are about 400 hr, or 41 per cent of the summer 
daytime hours, that the dry bulb is above 90 F and 600 
hr, or 61 per cent of the time, that the wet bulb is 
below 75 F. 

As the coast line is approached, as at Houston, Tex., 
where there are only 260 hr that the dry bulb temper 
ature is above 90 F and about 330 hr that the wet bulb 
is below 75 F, the installation of direct evaporative cool 
ing systems for comfort would not be justified. 
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Evaporative Cooling Map 


[See text for explanation of map and its use| 
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ATLANTA: Organised, 1937. Headquarters, Atlanta, Ga. 
Meets, First Monday. President, T. T. Tucker, 260 Peachtree 
St. N. W. Secretary, L. F. Kent, P. O. Box 1673. 


CINCINNATI: Organized, 1932. Headquarters, Cincinnati, 
O. Meets, Second Tuesday. President, R. E. Kramic, Jr, 222- 
4 E. 14th St. Secretary, C. E. Hust, 4th & Main Sts. 


CONNECTICUT: Organized, 1940. Headquarters, New Ha- 
ven, Conn. President, L. E. Seeley, Yale School of Engrg. 
Secretary, E. J. Rodee, 290 Congress St. 


DELTA: Organized, 1939. Headquarters, New Orleans, La. 
President, G. E. May, 317 Baronne St. Secretary, F. G. Burns, 
317 Baronne St. 


GOLDEN GATE: Organized, 1937. Headquarters, San Fran- 
cisco, Calif. Meets, First Tuesday. President, N. H. Pererson, 
1129 Folsom St. Secretary, J. A. Hm, 245 Market St. 


ILLINOIS: Organized, 1906. Headquarters, Chicago, Il. 
Meets, Second Monday. President, V. L. SuHerman, 643 Hill- 
side Ave., Glen Ellyn. Secretary, M. W. Bisnop, 228 N. La 
Salle St., Chicago. 


IOWA: Organised, 1940. Headquarters, Des Moines, Ia. 
Meets, Second Tuesday. President, R. A. Norman, 715 Ridge- 
wood Ave. Ames. Secretary, N. B. Detavan, 414-12th St., 
Des Moines. 


KANSAS CITY: Organized, 1917. Headquarters, Kansas 
City, Mo. Meets, Second Monday. President, W. L. Casset, 
912 Baltimore Ave. Secretary, E. M. Joviey, 3001 Fairfax Rd., 
Kansas City, Kans. 


MANITOBA: Organized, 1935. Headquarters, Winnipeg, 
Man. Meets, Third Thursday. President, P. L. CHartes, 406 
Tribune Bldg. Secretary, Ivan McDonatp, 44 Princess St. 


MASSACHUSETTS: Organised, 1912. Headquarters, Bos- 
ton, Mass. Meets, Third Tuesday. President, C. P. Yacuov, 
55 Shattuck St., Cambridge. Secretary, C. M. F. Peterson, 77 
Massachusetts Ave., Cambridge. 


MICHIGAN: Organized, 1916. Headquarters, Detroit, Mich. 
Meets, First Monday after the 10th of the Month. President, 
G. H. Turrie, 2000 Second Ave. Secretary, W. H. Op, 1761 
Forest Ave., W. 


MINNESOTA: Organized, 1918. Headquarters, Minneapolis, 
Minn. Meets, First Monday. President, M. H. ByerKen, 533 
S. 7th St. Secretary, D. B. Anperson, 1981 First National 
Bank Bldg., St. Paul, Minn. 


MONTREAL: Organized, 1936. Headquarters, Montreal, Que. 
Meets, Third Monday. President, C. W. Jounson, 630 Dor- 
chester St. W. Secretary, F. G. Phipps, 5431 Earnscliffe Ave. 


NEW YORK: Organized, 1911. Headquarters, New York, 
N. Y. Meets, Third Monday in month. President, C. S. Passt, 
55 W. 42nd St. Secretory, T. W. Reynotps, 100 Pinecrest Dr., 
Hastings-on-Hudson, N. Y. 


NORTH CAROLINA: Organized, 1939. Headquarters, 
Durham, N. C. President, Axvin Pace, 1001 S. Marshall St., 
Winston-Salem, N. C. Secretary, T. C. Cooxe, 400 E. Pea- 
body St., Durham, N. C. 
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NORTH TEXAS: Organised, 1938. Headquarters, Dallas, 
Tex. Meets, Second Monday. President, L. S. Gupert, 1314 
Liberty Bank Bldg. Secretary, T. H. ANSPACHER, 702 Tower 
Petroleum Bldg. 


NORTHERN OHIO: Organised, 1916. Headquarters, Cleve- 
land, O. Meets, Second Monday. President, C. A. MCKgeman, 
Case School of Applied Science. Secretary, C. M. H. Kaercner 
3030 Euclid Ave. 


OKLAHOMA: Organized, 1935. Headquarters, Oklahoma 
City, Okla. Meets, Second Monday. President, S. L. Rotianp, 
321 N. Harvey Ave. Secretary, A. R. Morin, Box 1197. 


ONTARIO: Organised, 1922. Headquarters, Toronto, Ont. 
Meets, First Monday. President, J. W. O’Nett, 8 Springmount 
Ave. Secretary, H. R. Rots, 57 Bloor St., W. 


OREGON: Organized, 1939. Headquarters, Portland, Ore. 
Meets, Thursday after First Tuesday. President, T. E. Tayvor, 
307 Postal Bldg. Secretary, B. W. Moore, 7408 S. E. 35th Ave. 


PACIFIC NORTHWEST: Organized, 1928. Headquarters, 
Seattle, Wash. Meets, Second Tuesday. President, M. J. 
HAUAN, 3412-16th South, Secretary, H. T. Grirrirn, 324-1411 
4th Ave. Bldg. 


PHILADELPHIA: Organized, 1916. Headquarters, Phila- 
delphia, Pa. Meets, Second Thursday. President, C. B. Easrt- 
MAN, 530 Brookview Lane, Brookline, Pa. Secretary, A. C. 
CALDWELL, 550 South 48th St., Philadelphia, Pa. 


PITTSBURGH: Organised, 1919. Headquarters, Pittsburgh, 
Pa. Meets, Second Monday. President, F. C. McIntosu, 1238 
Brighton Rd. Secretary, T. F. Rockwet, Carnegie Institute of 
Technology. 


ST. LOUIS: Organized, 1918. Headquarters, St. Louis, Mo. 
Meets, First Tuesday. President, C. E. Harrwein, 231 W. Lock- 
wood Ave., Webster Groves, Mo. Secretary, C. F. Borsrer, 
101 E. Essex, Kirkwood, Mo. 


SOUTH TEXAS: Organized, 1938. Headquarters, Houston, 
Texas. Meets, Third Friday. President, A. J. RuMMeEL, 201 
N. St. Mary’s St., San Antonio. Secretary, R. M. Spencer, 
29 M & M Bidg., Houston. 


SOUTHERN CALIFORNIA: Organized, 1930. Headquarters, 
Los Angeles, Calif. Meets, Second Wednesday. President, 
H. H. Dovcras, 601 W. 5th St. Secretary, H. H. Buttock, 
212 N. Vignes St. 


WASHINGTON, D. C.: Organized, 1935. Headquarters, 
Washington, D. C. Meets, Second Wednesday. President, F. E. 
Spurney, 28 W. Baltimore St., Kensington, Md. Secretary, E. H. 
Luioyp, 1626 K St., N. W., Washington, D. C. 


WESTERN MICHIGAN: Organised, 1931. Headquarters, 
Grand Rapids, Mich. Meets, Second Monday. President, T. D. 
SrarFrorp, 954 Ogden Ave., S.E. Secretary, F. C. Warren, 200 
Division Ave., N. 


WESTERN NEW YORK: Organized, 1919. Headquarters, 
Buffalo, N. Y. Meets, Second Monday. President, C. A. Grr- 
rorD, 78 Roycroft Blvd., Snyder, N. Y. Secretary, S. M. 
QUACKENBUSH, 597 Michigan Ave., Buffalo, N. Y. 


WISCONSIN: Organized, 1922. Headquarters, Milwaukee, 
Wis. Meets, Third Monday. President, A. S. Krenz, 5114 W. 
Center St. Secretory, H. W. Scuremer, 507 E. Michigan St. 
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Laboratory Method for Cyclic Heat 


Measurements on Walls and Roofs 


By E. R. Queer* and F. G. Hechler**, State College, Pa. 


Hi: guarded hot-box method 
for measuring the thermal re- 
sistance of wall or roof struc- 
tures under steady state conditions, 
that 1s with constant temperatures 
on each side of the wall, has been 
weil developed. If proper precau- 
tions are used this method gives 
satisfactory values not only for the 
over-all resistance of the structure 
but also yields results for the in- 
dividual components of the wall 
agreeing closely with those obtained 
with the guarded hot plate. This 
paper describes the extension of the 
hot-box method of testing to the 
measurement of heat flow when one 
side of the wall is subjected to a 
varying temperature simulating out- 
door conditions while the air on 
the other side is kept at a constant 
temperature. With the develop- 
ment of air conditioning this prob- 
lem has become increasingly impor- 
tant because of the effect of heat 
capacity, of sunshine, and of normal 
daily cyclic temperature changes on 
the heat transmission of complete 
wall structures. The necessity for 
a suitable method for measuring 
cyclic heat flow has been fre- 
quently pointed out in the litera- 
ture.) 2, 3, 4, 6, 8, D 
This problem has been ap- 
proached both analytically and ex- 
perimentally. The analytical solu- 
tion, based on an application of 
Fourier’s series, is tedious and com- 
plex and beyond thé ability of the 
average user. The experimental 
method depends on the use of a 
heat-flow meter, or its equivalent, to 
measure the flow through the wall 
or roof of the existing structure or 
of a special test house built for the 
*Assistant Professor of Engineering Research, 
Engineering Experiment Station, The Pennsy! 
vania State College. Member of ASHVE. 
**Director, Engineering Experiment Station, 
rhe Pennsylvania State College. 
For presentation at the 47th Annual Meeting 
of the American Society or HEATING AND 


VENTILATING Enctneers, Kansas City, Mo., 
January, 1941. 
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SUMMARY—It has become increasingly 
important to determine the effect of heat 
capacities of walls and roofs, of sunshine, 
and of daily cyclic temperature changes 
for air conditioning and heating design. 
An adaptation of the guarded hot-box 
equipment is described for use with 
cyclic variable heat flows, which will 
give required data quickly and econom- 
ically. Cyclic heat-flow tests are reported 
on a standard house wall construction. 
An assumed surface temperature cycle 
was imposed on the outside surface of 
the wall and tests were made with the 
wall uninsulated, insulated with a me- 
dium amount of very low density insu- 
lation, and with a large amount of low 
density insulation 


purpose. The experimental method 
is laborious and expensive and is 
handicapped by the erratic and often 
unsuitable temperatures on one or 
both sides of the structure. The 
present method obviates many of 
these difficulties and makes it pos- 
sible to carry out the required 
measurements under predetermined 
conditions economically and expe- 
ditiously. 


The Test Equipment 


The test equipment, which is a 
modification of the guarded hot box, 
is shown in Fig. 1. The wall to be 
tested is installed so that the out- 
side of the wall, which is to be sub- 
jected to the variable temperature 
corresponding to outdoor conditions, 











Fig. 1—Modified guarded hot-box assem- 
bly with test wall in position 


faces an open chamber (4) pro 
vided with means for heating and 
cooling. On the other side of the 
test wall is fitted a removable 
guarded hot box, one side of which 
is closed by a standard panel (8), 
through which the heat flow remains 
constant during a given test. The 
thermal resistance of this panel is 
chosen so that the heat flow through 
it for fixed air temperatures in the 
cold room (C) and in the guarded 
box ()) will always be greater than 
the heat flow through the wall under 
test. During a test the heat passing 
through the wall changes with the 
temperature in chamber (4); con- 
sequently in order to keep a con- 
stant rate of heat flow through panel 
(B) the heat supplied to the 
guarded box by the heaters (£) 
must be changed correspondingly. 

The guarded box (D) has a light 
l-in. wood frame covered on both 
sides with hard fiber board. The 
l-in. space between the fiber boards 
is filled with a high grade mineral 
wool to provide some thermal insu 
lation. The outer surfaces of the 
fiber boards are covered with 16-0z 
copper; the sheets on the two sur- 
faces are electrically insulated from 
each other to facilitate the installa- 
tion of thermocouples for obtaining 
thermal equilibrium between the in- 
side and the outside of the box. The 
copper is painted black to minimize 
reflection of radiant heat. A black 
shield (/°) 42 x 42 in. is placed 6 in. 
from the standard panel (B) to 
minimize radiation from the plaster 
surface to the standard panel which 
is at a lower temperature than the 
test wall. 

The test wall consists of a com- 
mon type of frame construction with 
a three coat, 5¢-in. thick plaster on 
¥g-in. gypsum plaster base, 2 x 4 in. 
studs, 16-in. on centers, %§-in. 
wood sheathing, building paper, and 
8-in. beveled siding. The con- 
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struction and method of holding the 
wall together are shown in Fig. 2. 
The wall is assembled with bolts and 
screws to make it easy to take apart 
to add or remove insulation. The 
method of assembly did not change 
the conductance from that normally 
expected for a wall of this type. The 
test area is 4+ x 4 ft. in the center of 
the panel and the studs are arranged 
so that three full stud widths were 
covered by the guarded box (D). It 
should be noted that the air spaces 
within the wall covered by the test 
area are isolated from those covered 
by the guard ring. 
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The electrical circuits supplying 
heat to the component parts of the 
equipment along with the automatic 
control circuits are shown in Fig. 3. 
The temperature cycle on the out- 
side of the wall was produced with 
exposed electric lights, fans, and a 
cooling unit. The heat flowing into 
or out of the wall on the outside was 
not measured. The heater units in 
the guarded box (D)), and in the 
guard surrounding this box, consist 
of 120-w, 110-volt, clear, carbon 
filament electric bulbs. These are 
operated on low voltage and are 
carefully shielded to avoid direct 
radiation to the panel and meter’ 
The heater units are located at the 
lowest level in the space being 
heated so as to make the tempera- 
ture gradient between the bottom 
and top a minimum. The heat dis- 
tribution was dependent on natural 
convection, as no fans were used on 


the plaster side of the panel. 
Shielded electric bulbs are also used 
to supply heat for maintaining the 
cold room at a constant tempera 
ture. 

Because of the complex nature of 
the operation of the test equipment 
and the need for numerous readings 
as well as frequent adjustments to 
follow the prescribed temperature 
cycle, it was found desirable to 
make most of the control circuits 
automatic. The temperature bal 
ance between the inner and outer 
faces of the guarded box (J) is 
maintained with the balance circuit 
shown in Fig. 3. Single thermo 
couples with separate cold junctions 
are soldered to the center of each 
side of both the inside and outside 
copper sheets. The four thermo 
couples on the outside are paralleled, 
as are the inner thermocouples and 
these groups are connected in series 
through the galvanometer (G ). The 
galvanometer reflects a light beam 
on and off a photo electric cell 
which operates a relay circuit to 
control the heaters for the guard 
surrounding the guarded box (J)) 
When the guard side becomes 
warmer than the guarded box side 
the light beam is deflected onto the 
photocell and a portion of the heater 
units is turned off. 

The necessity for an extremely 
sensitive thermostat for controlling 
the temperature in the guarded box 
became apparent early in the test. 
The sensitive bi-metallic thermostat 
used for steady state tests was not 
satisfactory because it had a tend- 
ency to block when the peak flow 
came through the wall. Five air 
thermocouples between the baffle 
shield (/) and standard panel (B) 
are used as the sensitive element of 
the thermostat circuit, shown in Fig. 
3. These are connected in series 
with a potentiometer and a galva- 
nometer, Deflection of the light 
beam by the galvanometer on and 
off the photocells operates the re- 
lays which turn a portion of the 
heaters on or off, as the case may 
be. A two-stage vacuum tube am 
plifier is used to operate the relays. 
The power consumed in the guarded 
box was metered with a specially 
built portable watthour meter. In 


+The amplifier used is described in “‘Ap 
plication of Conventional Vacuum Tubes in Un 
conventional Circuits”, by F. H. Shepard, Jr 
(Proceedings of the ZJnstitute of Radio Eng 
neers, Vol. 24, No 12, December 1936, Pp 
1574.) 
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order to prevent the light beam trom 
overshooting the photocell and los 
Ing control of the temperature, 


ht beam as 


murror picks up the lig 
leaves the first cell and reflects 
onto a second cell im parallel wit! 
the first. Stops on the galvanom 
eters will also serve to prevent 
When the voltage 


properly adjusted to the heaters 


overshooting. 


this thermostatic device will contr 
the air temperature to +0.15 F 
definitely. With a _ potentiomet 
storage battery having a low d 
charge rate the potentiometer nee 
to be standardized only twice in 24 
hours. An additional advantags 
that with the cold junctions in ar 
ice bath and from a previous cali 
bration of the thermocouples any de 
sired temperature can be established 
in the guarded box (/)) merely by 
setting the proper microvoltag 
the potentiometet (,00d operation 
of the device is dependent 
] 


heat capacity heating units 


Test Procedure 


Lhe temperature evele t iT 
the outside of the test wall is to b 
subjected is either assumed or else 
determined by measurement of sut 
face temperatures of existing wall 
under the desired conditions Lhe 


1 


temperature of the air on the mnet 
side of the wall is similarly tixed b 
the assumed air temperature that 
desired. Fig. 4 shows a tempera 
ture cycle curve starting at 70 | 
and rising to a maximum of 100 | 
the room temperature in the meat 
time remaining constant at 75 | 


The test routine is usually divided 
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Fig. 4—Heat cycle results on test wall 

l Uninsulated; C = 0.29 
2. Insulated wall—1 sheet of reflective insulation on paper, next to plaster base; C = 0.17 
3. Insulated wall—3% in. mineral wool; C = 0.10 


into four steps, (1) calibration of 
the standard panel to serve as a 
heat-flow meter, (2) measurement 
of conductance of the wall with a 25 
to 30 deg temperature drop, (3) 
establishment of steady state heat 
flow through the wall for the initial 
temperatures with a conductance 
measurement for the small tempera- 
ture difference prevailing under 
these conditions; this value should 
check the one obtained under (2) ; 
and finally (4) starting from the 
initial steady state condition the 
outside temperature of the wall is 
made to follow the prescribed tem- 
perature cycle for a 24-hour period 
while the air temperature on the 
inner side is kept constant. 

The standard panel is calibrated 
by operating the cold room and the 
guarded box at the required tem- 
peratures, which must be main- 
tained constant during the test, and 
making the outside wall surface 
temperature the same as the inside 
surface temperature. Under these 
conditions all of the heat supplied 
to the guarded box (D), when bal- 
anced with its guard, flows through 
the standard panel, or meter (B). 
Since the temperatures in (D) and 
(C) remain constant through the 
subsequent tests the heat flow 
through (B) also remains constant. 

If the conductance of the test wall 
has not been determined previously 
it is customary to measure it, as in- 
dicated under step (2), by raising 
the outside surface temperature to 
give a 25 to 30 deg temperature 
drop across the wall. Heat now 
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flows through the test wall into the 
guarded box and reduces the heat 
input required to keep the tempera- 
ture in the box, and hence also the 
heat flow through the standard 
panel, constant. From the reduc- 
tion in heat input and the tempera- 
ture drop across the wall its con- 
ductance can be calculated. 

The next step is to establish 
steady state heat flow for the initial 
conditions of the test, in this case 
70 F for the outside of the wall and 
75 F air temperature in the guarded 
box. The conductance of the wall 
is again calculated from these data 
as a check though, because of the 
small temperature difference, the 
results are not as dependable as 
those obtained with the larger tem- 
perature difference, step (2). As 
soon as equilibrium is established 
the test is continued (4) by impos- 
ing the required temperature cycle 
on the outside of the wall. The 
temperature cycle is produced by 
varying the voltage on the exposed 
lights in chamber (A) with an auto- 
transformer. A cooling unit, which 
is operated continuously through- 
out the test, in the chamber (A) 
helps to produce the descending por- 
tion of the cycle by rapidly remov- 
ing heat. The rate of heat removal 
is in excess of that required and the 
desired cycle temperature is main- 
tained with the heater units. By this 
method a close and responsive con- 
trol is maintained over the wall sur- 
face temperature. The cycle tem- 
perature is adjusted regularly every 
minute and all the temperatures as 


well as the power input to the 
guarded box (LD) are read regularly 
in the same sequence at 15-min in- 
tervals. The principal purpose of 
the test is to determine accurately 
the heat-flow cycle through the 
plaster surface into the guarded box 
(D). The heat transmitted from 
the plaster into the guarded box is 
equal to the difference between the 
power input under steady state with 
both wall surfaces at the same tem- 
perature and the power input at the 
time desired, times a conversion 
factor. 


Test Results 


Prior to making each cycle run 
the apparatus was calibrated with 
the wall in place and the plaster and 
sheathing temperature at 75 F. 
Under the equilibrium condition no 
heat flows through the wall and all 
the input to the guarded box (LD) 
flows through the standard blank. 
The sheathing temperature is then 
dropped to 70 F and held until the 
wall conductance is rechecked. An 
arbitrarily chosen temperature cycle, 
Fig. 4, was applied to the test wall. 
The conventional wall was tested 
under three different heat resistance 
conditions. First, the plain wall 
without insulation; second, with a 
medium amount of reflective insula- 
tion of negligible density in the air 
space; and third with a large 
amount of relatively low density 
blanket insulation in the air space. 

A sample calculation for the heat 
flowing from the wall is given as 
follows: 

For the heat flow at 4:00 p.m. for the 
reflective insulated wall. 


oe eee 728.18 
3:30 PAM. POWET.....000:. 646.75 
81.43 


Steady state power 91.98 (heat flow 
through standard panel). 

Heat flow = (91.98 — 81.43) 0.2561 
= 2.70 Btu per square foot per hour. 

This value was plotted at 4:00 p.m. 

The value from 3:45 to 4:45 is 
plotted at 4:15 p.m. The values 
plotted thus give the same curve as 
the 15-min power differences and 
they show less scattering. The heat- 
flow curves and plaster-surface tem- 
perature curves plotted in Fig. 4 
show the magnitude and time dis- 
placement of these factors. 

During the test the sheathing and 
plaster - base - surface temperatures 
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facing the studs were also read at 
15-min intervals. These curves are 
omitted from the plot to avoid con- 
fusion. A proportionate number of 
thermocouples placed over and un- 
der the studs give due weight to the 
effect of heat flowing through these 
members on the various surface 
temperatures. A check of the re- 
sults may be obtained by the plaster- 
surface coefficients while heat flows 
out of the plaster surface. When the 
average heat flowing into the guard- 
ed box (D) from the wall is divided 
by the average plaster-to-air tem- 
perature difference above 75 F the 
average still air-surface coefficient is 
obtained. The values for the walls 
tested are shown in Table 1. 


Table 1 


semtiidil 
AIR PLASTER | 
Con- | Temper-| Temper-| /{ 


Watt DUCT-| ATURE, | ATURE, i 
ANCE J F 
No Insulation. .| 0.288) 74.7 75.7 1.48 
Reflective......| 0.174) 75.0 75.6 1.44 
3% in. Blanket | 0.101) 74.8 75.1 1.49 





These values are in_ reasonable 
agreement with the value 1.34, that 
is usually obtained in the guarded 
hot box under still air conditions. 
They also serve to confirm the va- 
lidity of the results of a particular 
test. 

The reliability of the conductance 
values measured by the modified 
guarded hot-box method is seen in 
the alignment of points, with respect 
to the mean temperatures, for the 
blanket insulated wall. Two tests 
were made on the wall at different 
mean temperatures by the conven- 
tional guarded hot-box method. The 
third test at the highest mean tem- 
perature was made by the modified 
guarded box method on the wall in- 
sulated in the same way as for the 
first two tests but with a different 
sample of insulation. The values are 
as follows: 


Mean Temperature, F Conductance 


35.9 0.077 
50.5 0.087 
88.2 0.111 


A plot of these values, conductance 
vs. mean temperature, shows excel- 
lent alignment of points and con- 
firms conductance tests made with 
the apparatus assembly shown in 
Fig. 1. 

The question may arise as to the 
accuracy of results where the heat 
flow depends upon the small differ- 
ences between large numbers. In 


several cases cyclic tests have been 
repeated on test panels to determine 
the reproducibility of the results. In 
all cases the heat flow curves were 
the same. This may be construed 
as evidence that the automatic con- 
trols will function properly. It is 
felt that the heat flows measured by 
the modified guarded hot box are 
accurate because of the agreement 
between the conductance values ob 
tained by the modified and regular 
guarded hot-box methods. The fact 
that the surface coefficients are also 
in close agreement with the steady 
state values is evidence that the 
method of measuring the heat flows 
in the modified guarded hot box is 
reasonably accurate. 


Applications and Limitations 
of the Apparatus 


In a wall or roof where heat 
flows under steady state conditions 
through all the component parts in 
series, it is a simple matter to cal- 
culate the resistance from our pres- 
ent knowledge of the coefficients of 
the individual parts. When there 
are parallel paths of heat flow in the 
structure it is still relatively simple 
to calculate the resistance of the wall 
under steady state conditions. A\l- 
though the calculations are based 
exclusively on the steady state, such 
a condition seldom prevails for any 
extended period of time. The wall 
or roof is usually subjected to some 
sort of a temperature cycle which 
may make the steady state calcula- 
tions deviate widely from the actual 
condition, particularly where the 
cycle is daily as in the case of air 
conditioning. As previously men- 
tioned this condition adds to the 
complexity of the problem and 
makes calculations difficult. On ac- 
count of the limited knowledge we 
have on heat diffusivity of materials 
in series and parallel combinations 
it is almost impossible to calculate 
heat flows in a wall under transient 
states. The test method for such 
conditions as described in this paper 
is relatively simple and should add 
much to our present knowledge of 
heat transmission. 

If field observations are made on 
outside wall and roof temperatures, 
the cycles can be reproduced in the 
laboratory on similar constructions. 
In this way the effect on the heat- 
flow cycle of such factors as sudden 
cloudiness, scattered clouds, show- 


Heatinc, Prerinc anp Am Conprrioninc, January, 1941 


ers and shading of walls and roofs 
by other buildings can be studied 
The method is also applicable for 
studying the relation between the 
physical and thermal properties of 
insulations on the heat transfer for 


transient or cyclic temperatures 

The cyclic temperature effects 
during the heating season are not 
as important as during the cooling 
season. There are, however, condi 
tions that arise that might be in 
vestigated. During the winter sud 


ca) 


storms or sunshine on walls and 


den temperature changes due 


roofs, impose severe temperature cy 
cles badly disrupting the assumed 
steady heat flow. These could also 
be investigated by providing suffi 
cient cooling in chamber (4) facing 
the outside of the wall and repro 
ducing the cycle with the unshielded 
lamps. 

It should be noted that in cases 
where the resistance of the wall to 
heat flow is very low and the peak 
of the imposed temperature cycle is 
high the heat resistance of th 
standard blank must be reduced a 
cordingly. There must always be 
as much or more heat input to the 
guarded box (D) under steady stat 
as flows through the panel with the 
peak flow, otherwise the tempera 
ture within the guarded box (D) 
will build up with a summer cycle 

It is also possible to test roof sex 
tions in the vertical position if they 
do not contain air spaces. The tem 
perature gradient on the guarded 
box side of the test section is made 
very small by locating the heaters at 
the bottom of the boxes. On the 
cycle side the surface temperature is 
made the same all over with th 
fans. If there are air spaces within 
the roof, the test panel and appara 
tus would have to be inclined to a 
position corresponding to that for 
which the field temperatures were 
taken. 

If sunshine is a factor which dk 
termines the temperature cycle to be 
imposed on the outside of the wall, 
this method cannot be used unless 
the wall is opaque. The short wave 
length solar radiation which passes 
through such materials as glass can 
not be produced in the laboratory 
If windows are shaded by an awn 
ing from direct sun radiation they 
may be exposed to considerable re 
radiated and solar energy from sur 
rounding objects. This condition 
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can be investigated in the apparatus 


described. 
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Trends in Air 


By L. Gale 


Significant trends in the air con- 
ditioning industry during the past 
year point toward bigger “package” 
units, more automatic operation, 
and accelerated replacement of old 
slow-speed compressors. In addi- 
tion, today’s installations are not- 
ably more compact and_ reliable 
than ever before. As in previous 
years, weight and space per ton 
of cooling have continued to shrink 
as the result of continual engineer- 


ing progress. 


Modernizations Pay Out of 
Savings 


There is a definite trend toward 
replacement of old slow speed com- 
pressors with modern high speed 
economically operating units. Such 
replacements show a reduction of 
installed horsepower and operating 
cost, greatly reduced maintenance, 
and increased reliability. 


Solve Water Difficulty 


City water for condensing pur- 
poses is becoming limited in certain 
cities occasionally because present 
water systems are too small to 
meet the many increased demands 
of which air conditioning is only 
one, or more frequently due to 
ordinances limiting the use of water 
or establishing rates that make city 
water for condensing expensive. To 
meet this condition, evaporative 
types of condensers have been de- 
veloped to a point where they are 
very reliable and require little main- 
tenance. They require only 2% to 
5% of the water required for 
water-cooled condensers. In many 
cases the use of an evaporative con- 
denser allows the system to be op- 
erated at a lower average condens- 
ing pressure, thus allowing a sav- 
ing in power for the compressor 
motor which may more than offset 
the power required for the evapora- 
tive condenser pump and fan. 

The trend of a number of lead- 
ing manufacturers is now definitely 
toward more compact precision 
built machines operating at higher 
rotational speeds. 

“Application Engineer, Air Conditioning De 


partment, Westinghouse Electric & Manufac- 
turing Company, East Springfield, Mass. 


Heatinc, Pirinc anp Air Conpirioninc, JANuary, 1941 








Conditioning 


Huggins* 


Decade of Improvements 


The last 10 years have seen 
many new developments for air 
conditioning. Prior to 1930, refrig 
eration machinery for air condition 
ing, as such, was non-existent. 
Machinery developed for ice mak- 
ing and cold storage was _ utilized 
to cool water for spray type air 
washer dehumidifiers. Some direct 
expansion systems employing high 
pressure, smooth steel tube CO, 
evaporators had been installed. The 
heavy, slow speed, bulky, manually 
operated machinery was expensive 
to build, install, maintain and oper 
ate. A full time operating engineer 
was required in constant attend 
ance. These factors combined to 
limit the use of air conditioning to 
a few large theaters, a very few ho 
tel dining rooms, and to certain 
industrial applications where a con- 
trolled atmosphere was absolutely 
essential to production. 

The present popular use of air 
conditioning was unknown and al 
most unthought of. Aside from a 
few theaters in large cities, most 
people were denied the comfort it 
brings. Thousands of smaller thea 
ters, all kinds of stores, shops, and 
restaurants were denied the since- 
proven advantages of increased 
business and profits air condition- 
ing makes possible. 

About 10 years ago, engineers be 
gan to study the problems involved 
in providing automatic air condi 
tioning systems that could be in 
stalled in space available without 
seriously displacing revenue produc- 
ing sales or other valuable space. 
Several fundamental requirements 
were recognized and have been met. 
For example, present day machin- 
ery for air conditioning now : 

1. Takes minimum space. 

2. Can be installed in existing build 
ings, basements or on upper floors with- 
out extensive building alterations. 

3. Is automatic in operation; requires 
infrequent inspection and service. 

4. Is absolutely safe both in normal 
and emergency operation. 

5. Is economical in first, and operat- 
ing cost. 

6. Is factory built as far as practical, 
reducing the interruption of usual busi- 
ness during installation. 
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Operating Results of a Residence 
Radiant Wall Heating System 


SUMMARY—tThe operating results of a 
radiant wall heating system, with units 
concealed in outside and inside walls, 
are reported for a residence. The wind 
movement appreciably affected the heat 
loss, but the effect of sunshine showed 
no significant influence in cost of oper- 
ation. It is concluded that a wall heat- 
ing system can be installed in the out- 
side walls of a house without increasing 
the wall thickness and without more 
than a normal amount of insulation and 
the results will compare favorably with 
free standing radiators from the stand- 
point of operating cost. The system used 
differs considerably from the types that 
have been popular in the British Isles 
and continental Europe for a number of 
years. 

It is noted that temperature difference 
between floor and ceiling is less when 
heat is supplied by the walls than when 
it originates from free standing radia- 
tors. In the charts presented, it will be 
noted that the air temperature near the 
ceiling remains constant with the wall 
heating system, between 75 and 76 F, 
regardless of the point on the heating 
eyele, while with radiator heating the 
air temperature near the ceiling is ap- 
proximately 7 deg higher at the maxi- 
mum point of the heating cycle than 
at the minimum point 


Introduction 


ANEL heating, or low tem- 

perature radiant heating, has 

been popular in continental 
Europe and the British Isles for 
some years, but only recently has 
such a method of heating received 
much consideration in this country. 
The majority of installations which 
have been made use either the floor 
or ceiling as the radiant surface, 
very rarely the side walls. However, 
it would seem that to assure maxi- 
mum comfort to the occupants, heat- 
ing the side walls might be more 
desirable. When the body is in a 
standing or sitting position a larger 
percentage of the area of the body is 
radiating directly to vertical sur- 
faces such as the side walls rather 





*Engineer, John B. Pierce 
Hygiene. Memeer A.S.H.V.E. 
For presentation at the 47th Annual Mecting 
of the American Society or Heating AnpD 
VENTILATING Encineers, Kansas City, Mo, 
January, 1941. : 
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By E. J. Rodee*, New Haven, Conn. 


than to the horizontal floors and 
ceilings. Clarence M. Woolley has, 
for many years, been fathering an 
interest in radiant heating. It was 
mainly because of his suggestion 
that a wall heating system was ce 
vised and a study made of its oper 
ation in a residence. 


Description of Wall 


Heating System 


This wall heating system was de 
signed to heat the air in the stud 
inside 
the air, in turn, heating the 


space of either outside or 


walls, 
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Fig. 1—Diagram of wall heating instal- 


lation 


plaster which becomes the radiation 
surface. Cast-iron 
ators were designed to fit between 


convector radi- 
the studs and so arranged that by 
removing the base board the heating 
sections could be removed without 
disturbing the plaster. 

These radiators were of 
types, a double type section and a 
single type section. The double type 
was “L” shaped for use in inside 
walls while the single type was a 
straight vertical section with fins on 


two 
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one side only for imstallation n 
either outside or inside walls. Thess 
sections were 13 in. long and c 
nected by l-in. pipe mipples Dit 
ferent length pipe nipples were usec 
allow 
for variation in stud spacing Phe 


single type section weighed , I 


in connecting these sections to 


and its heat emission rate was 2 s 
ft of equivalent direct radiation 
while the double type _ section 


weighed 14 lb and its heat output 


was 3% sq ft of steam In com 
paring the weights of these radiators 
with tubular type radiators, they 


were about 25 per cent less 
same heating effect 

\ battle was installed within tl 
stud space behind and above the 
radiator to separate the upward and 
downward currents of air, and caust 
the air to circulate Fig 1 shows a 
wall with the heatin 


element and baffle in place. Fig. 2 


section of a 


shows a front view of a wall before 
the lath and plaster were applied 
Fig. 3 shows convector radiator 
stalled. 

Prior to this installation, experi 
ments had been made to determin 
the best type of lath for the 


he ateqd 


It was found that either rock 


walls. 








Fig. 2—Picture of wall showing convec- 
tor radiators and baffle in place before 
lath and plaster was applied 
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Fig. 3—Close-up view of convector radiator 
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lath or metal lath gave equally good 
results. The plaster used was a 
standard mix of lime and sand, and 
no special precautions were taken in 
its application. All the walls were 
papered after completion. The un- 
usual feature of this installation was 
that steam instead of hot water was 
the heating medium. This was pos- 
sible because the heating elements 
were not in direct contact with the 
plastered walls. The warm air with- 
in the stud space heated the walls 
uniformly and thereby caused no 
cracking of the plaster, as is some- 
times the case where plaster is ap- 
plied directly to the heating surface 
when pipe coils are used to convey 
the heating medium. 

This heating system was installed 
in all the rooms of the first floor 
(except the kitchen) of a two-story 
frame house located in West Haven, 
Conn. The remainder of the rooms, 
including all the second floor, were 
heated with free standing radiators. 
Fig. 4 shows the exterior view of 
the house, and Fig. 5 is a first floor 
plan showing the walls which were 
heated. The building is a two-story 
structure with a basement and attic. 
The calculated maximum design 
heat loss of the building was 74,760 
Btu per hour, using an outside tem- 
perature of —5 F, and _ an inside 
temperature of 70 F. The design 
heat loss by conduction was 57,200 
Btu per hour and 17,560 Btu from 
air infiltration. The second floor 
ceiling was insulated with 4-in. min- 
eral wool between the joists and 
there was no floor in the attic, giv- 
ing a coefficient of 0.08 Btu per 
square foot per hour per degree 
Fahrenheit temperature difference. 
The side walls, except those used 
for heating, were of the usual frame 
construction, uninsulated, with a co- 
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efficient of heat transmission of 0.26. 
The heated side walls were insulated 
with 3 layers of aluminum foil 
mounted on corrugated asbestos 
paper attached to the sheathing fac- 
ing the stud space. This gave a co- 
efficient of 0.16 between the air in 
the stud space and the outside and 
0.125 between the room air and 
the outside. More insulation would 
have been desirable, but this was the 
maximum amount which could be 
installed in a 4-in. stud space and 
still leave room for proper air circu- 
lation within the space itself. 

The wall heating elements includ- 

ig the free standing radiators were 





Fig. 4—House in West Haven, Conn., 
where wall heating studies were con- 
ducted 


hooked up as a one-pipe steam sys- 
tem supplied with steam by an oil- 
fired steam boiler. The system was 
controlled by a_ heat-anticipating 
type thermostat mounted on an in- 
side wall of the living room. 


Test Method and Equipment 


In order to make a direct com- 
parison between wall heating and 
free standing radiators, the rooms 
which were equipped with wall heat- 
ing were also equipped with radia- 
tors. These radiators were 3-tube, 
23 in. high and 2% in. from center 
to center of sections. The radiator 
heating system was used on alter- 
nate weeks during the test period. 
All the radiators and the wall heat- 
ing sections were equipped with 
tight closing valves so that when 
one system was in use, the other 
could be shut off. 

The oil supply to the burner was 
so arranged that daily oil weights 
could be taken. These weights were 
taken near midnight so that any sun 
effect on the structure would have 
been dissipated. Duration and num- 
ber of cycles of burner operation 
were recorded. Inside temperature 
and humidity were automatically re- 


corded in the various rooms in the 
house. 

The outside weather conditions 
were recorded by a combination 
temperature and humidity recorder 
located about 20 ft from the north 
side of the house and 6 ft above the 
ground. Wind movement was re- 
corded by a three-cup anemometer 
6 ft above the peak of the roof and 
connected electrically to a counter in 
the basement. The number of hours 
of sunshine were taken from records 
of the U. S. Weather Bureau Sta- 
tion, New Haven, located about 5 
miles north of the house under 
tests. Inside wall surface temper- 
atures were measured by a thermo- 
pile, and air temperature gradients 
were measured by iron-constantan 
thermocouples, using a_ portable 
potentiometer accurate to +0.2 F. 

Periodic checks were made on the 
boiler burner unit to make certain 
that the efficiency of the unit did not 
change. These measurements con- 
sisted of flue gas analysis, flue gas 
temperature, and draft measure- 
ments. The flues of the boiler were 
inspected regularly and _ cleaned 
when necessary. 


Test Results 


The two curves for the two meth- 
ods of heating, giving the daily oil 
consumption plotted against indoor- 
outdoor temperature differences, are 
shown in Fig. 6. It will be noted 
that the fuel oil consumption is ap- 
proximately the same for the two 
methods of heating. Fig. 7 shows 
the fuel consumption per 24 hours 
per degree temperature difference 
between inside and outside, plotted 








r= 
————— ——— = = - 
8 SNGLE . ) a & , in 
+ 
Oa. i 
| 
i ~ 4 fr > = : J 
4 pe , -_. a. Fy 
OBL ~» bel - 
1 , 3 O&. = : 
ahi 5 M 
© yUMOrER i 
5 
SINGLE 4 
x z 
r; r®  — |, 
F CLOSED PORCH UNHEATED 5 
ki a 
f y ; 





Fig. 5—First floor plan showing heated 
walls and number and type of convec- 
tor radiator sections in each wall 
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against miles of wind movement per 
24 hours. Both curves have the 
same slope and the fuel oil consump- 
tion is increased 0.3 Ib per degree 
difference in temperature per 24 
hours for an increase of 100 miles of 
wind movement per 24 hours. The 
curves in Fig. 8 are the same as 
shown in Fig. 6 except that all the 
points are corrected to 200 miles 
wind movement (approximate aver- 
age wind movement of all tests) per 
24 hours. This shows that the wall 
heating system required about 4 per 
cent more fuel than the system using 
free standing radiators, when cor- 
rected for outdoor wind velocity. 
The reason this difference appears 
in these curves and not in Fig. 6 is 
because the average wind movement 
during the tests with radiator heat- 
ing was greater than during the wall 
heating tests. 

An attempt was made to deter- 
mine the effect of sunshine on fuel 
consumption. This is shown by Fig. 
9, where hours of sunshine are plot- 
ted against pounds of oil per degree 
difference in temperature, corrected 
to zero wind movement. While there 
is a definite trend of the points in- 
dicating that a slight saving (about 
0.02 Ib of oil per hour of sunshine 
per degree difference in tempera- 
ture) is effected, the amount is so 
small and the spread of the points 
so great that this relation cannot be 
considered significant when com- 
pared with the wind effect. 

The difference between the floor- 
ceiling temperature gradients is 
shown by the curves in Fig. 10. The 
first set shows the minimum tem- 
peratures in the middle of the living 
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‘ig. 6—Fuel oil consumption for wall 

heating system and free standing radia- 

tors without correction for difference in 
outside wind movement 


room, just before the air tempera- 
ture begins to rise. These temper- 
atures occurred after the thermostat 
called for heat and at the instant 
steam came to the radiator inlet. 
The second set shows the maximum 
temperature occurring in the heat- 
ing cycle taken at the same location. 
The last set of curves shows the 
average air temperatures at the dif- 
ferent levels during several heating 
cycles. These temperature readings 
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Fig. 7—Effect of wind movement on 
fuel consumption 
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Fig. 8—Fuel oil consumptien for wall 
heating and free standing radiators after 


correcting all points to 200 mile wind 
per 24 hours 


were taken every two minutes, then 
averaged so that they gave an aver- 
age temperature in respect to time 
and not an average between maxi- 
mum and minimum temperatures. 
The thermostat setting remained the 
same for all tests with the two dif 
ferent methods of heating. How 
ever, in order to maintain the same 
feeling of comfort it was found nec 
essary to maintain a 2 F higher air 
temperature with the radiator heat- 
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Fig. 9—Effect of sunshine as recorded 
by the U. S. Weather Bureau on fuel 
oil consumption 


ing as compared with the wall heat 
ing. Fig. 11 shows how lowering 
the inside air temperature 2 F with 
the wall heating method would 
affect the fuel oil consumption when 
compared with the fuel oil required 
for heating with free standing 
radiators under the same outdoor 
weather conditions. While to be 
correct these curves should have 
been plotted with fuel oil consump 
tion against outdoor temperature, 
they were plotted using the same 
difference between indoor and out 
door temperatures as in Fig. 8, so 
that these two sets of curves could 
be compared. The difference in the 
air temperatures at the lower levels, 
as shown by the curves in Fig. 10, 
may easily account for part of the 
difference in the feeling of comfort 
Fig. 12 is a group of curves 
showing wall surface temperatures 
taken at different levels from floor 
to ceiling. These curves show the 
changes in temperature of the wall 
surfaces during a heating cycle 


Summary 


Wind movement appreciably af 
fected the heat loss or the fuel con 
sumption of the house in which the 
tests were conducted, and would 
lead one to believe that, in conduct 
ing tests in which the heat loss of a 
structure is the controlling factor, 
wind velocity readings are neces 
sary. 

The saving of fuel as affected by 
sunshine on this house was not sig 


55 




















HEIGHT ABOVE FLOOR 





ROOM AIR 
—e WALL HEATING 


(OUTSIDE TEMP. ISS DEG. F) 


T — Lit 


+ 





+—+ 
| 








tos — 


| | 
wa 


+ +—+ 











TEMPERATURE - DEGS. F. 


---- FREE STANDING RADIATOR 
(OUTSIDE TEMR 200 DEG. F) 


Fig. 10 -Comparison of air temperature gradients during different phases of a heating 
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nificant if the hours of sunshine, as 
recorded by the Weather Bureau, 
are taken as an index of the heating 
effect of the sun; but this factor, of 
course, ignores the intensity of sun- 
shine. 

\ wall heating system can be in- 
stalled in the outside walls of a 
house without increasing the wall 


HEIGHT ABOVE FLOOR IN FT. 





thickness and without adding more 
than a normal amount of insulation, 
and still compare favorably with 
free standing radiators from a 
standpoint of cost of operation. 

While no appreciable saving in 
fuel was noted by this study, it must 
be borne in mind that all the wall 
heated rooms were on the first floor 
beneath a heated space. If an un- 
heated attic had been above these 
rooms, the lower temperature gradi- 
ent obtained with the wall heating 
system might have effected a fuel 
saving. 

The temperature difference be- 
tween floor and ceiling is materially 
less when heat is supplied by the 
walls than when heating with free 
standing radiators. The air temper- 
ature near the ceiling remains nearly 
constant with the wall heating sys- 
tem, between 75 and 76 F, regard- 
less of the point on the heating 
cycle, while with radiator heating 
the ceiling air temperature is ap- 
proximately 7 deg higher at the 
maximum point of the heating cycle 
than at the minimum point. 





WALL SURFACE TEMP -DEG. F 
---- HEAT OFF —e— HEAT ON 


Fig. 12—-Surface temperatures of different walls when heating with a radiant wall 
heating method 
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Membership and Meetings 
By Neil D. Adams* 


It is always interesting to learn 
the reasons that prompt the mem- 
bers to join the Society and how 
they evaluate Society membership. 
Possibly, the greatest inspiration 
comes from attendance at meetings 
and all testify that their presence 
at Annual and Semi-Annual Meet- 
ings has amply repaid them for 
the information they obtained and 
the contacts and lasting friend- 
ships that they have made. 

There are benefits in member- 
ship for the experienced engineer. 
who may have achieved some suc- 
cess and distinction in the field 
of heating, ventilating and air con- 
ditioning, as well as for the young 
engineer who is starting out in the 
profession. The Society presents 
opportunities for technical ad- 
vancement and personal develop- 
ment. Association with its mem- 
bers gives inspiration, stimulation 
and satisfaction to those who par- 
ticipate. 

Since 1895 a roll call of the lead- 
ers in the profession and industry 
will find most of them identified 
with the Society and all have 
given freely from their experience 
to make the Society an outstand- 
ing engineering organization. 

The Society has reached this 
point because it has not been con- 
tent to accept and organize exist- 
ing theories and data alone, but 
it has sponsored and operated its 
own Research Laboratory and 
with the close cooperation of 
other research institutions, it has 
collected and tabulated new and 
vital fundamental information. 
The success of the Society and its 
influence is evidenced by the fact 
that its publications are standard 
reference works for the profession. 
A member of the Society receives 
a large return on his investment, 
when his primary purpose in join- 
ing is to be associated with those 
who are enthusiastic and capable 
of advancing the profession to 
higher standards. 


*Member of Council and Chairman, Mem 
bership Committee. 
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Hk evaluation of summer 
cooling and air conditioning 
requirements has been under 
consideration for the past several 
years by the Research Laboratory 
of the AMERICAN SOcIETy 01 
HEATING AND VENTILATING ENGI- 
NEERS. The studies'® to date have 
dealt with the determination of these 
requirements with moderate relative 
; humidities and for persons of vary- 


ing ages, both sexes, and in differ- 
ent geographical locations. In most 
cases no particular effort was made 
to maintain any specified relative 
humidity, but percentages ranging 
from 40 to 80, with the maximum 
number of tests at about 50 per cent, 
have prevailed. 

Recently the Committee on Re- 
*Director, ASHVE Research Laboratory. 
Memeer of ASHVE 

**Research Engineer, ASHVE Research 
Laboratory. 

*** Assistant Physicist, ASHVE Research 
I iboratory. 

"See Bibliography. 

For presentation at the 47th Annual Meet 
ng of the American Socrery or HEATING AND 


VENTILATING Encineers, Kansas City, Mo., 
nuary 1941. 


Pittsburgh Experiment Station of the U. S. Bureau of Mines 
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search developed plans for a study 
designed to give comfort require 
ments for persons in what is gener 
ally known as the low humidity 
field. This paper reports the re 
sults of the Laboratory's study at 
30 per cent relative humidity with 
some comparison in the higher hu 
midity conditions, and a few explor 
atory tests in air conditions having 
humidities as low as 15 per cent. 
The study was made in the psychro- 
metric rooms of the Laboratory in 
Pittsburgh under the direction of 
the Technical Advisory Committee 
on Sensations of Comfort? and 
much the same technique as that re 
ported':** in earlier studies was 
employed. 

In order to make it possible to 
maintain the desired low humidities 
during the heat of the summer, a 
conditioning unit utilizing a dehy 
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dration agent was installed in co 
nection with each of the two ps\ 
chrometric rooms \ diagrammati 
sketch showing the relation betwee: 


one of the two psychrometric rooms, 


the conditioning equipment, and 

number of pertinent arrangement 
in the room is given in Fig. 1. Re 
turn air from the room passed 
through the dehumidifving unit 
where its moisture content was r¢ 
duced and its temperature raise 
The hot, dry air then passed ovet 
cooling coils (through which water 
cooled by a 4-ton ammonia refriget 
ating plant was circulated), then 
over direct expansion dichlorod: 
fluoromethane coils supplied wit! 
refrigerant from a 2-ton compressor 
through a blower and finally into 
the plenum chamber of the psychro 
metric rooms where it passed over 
thermostatically-controlled electrical 
heating coils of sufficient capacity to 
give a 5 degree temperature rise. In 


order to maintain the moisture con 
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Fig. 1—Diagrammatic sketch of one of the two psychrometrie rooms, showing 
arrangement of conditioning system, controls, location of one of subjects in the 
room, and other pertinent arrangements 


tent of the air in the psychrometric 
rooms at the desired level, a humidi- 
statically-operated by-pass damper 
controlled the volume of room air 
passing through the dehumidifier. 
Thus it was possible to control in- 
dependently the moisture content 
and the dry-bulb temperature of the 
air. With this arrangement, relative 
humidities of 30 per cent could eas- 
ily be maintained during the most 
severe summer conditions with 6 
persons in the room. Minimum 
relative humidities of from 15 to as 
low as 12 per cent could be obtained 
with some difficulty on less humid 
days with 5 persons in the room. 
Male subjects between the ages 
of 18 and 21 years were selected 
after complete physical examina- 
tions by a practicing physician and 
mental classification by psychologi- 
cal tests® of general intelligence, re- 
sulting in the selection of a group 
of men of uniform intelligence and 
physiological make-up. Four of 
these subjects were used in most of 
the tests, while four men and four 
women of varying ages served as 
subjects in a few final tests in order 
to compare the results obtained with 
those of the trained subjects. 
Preparatory to rtinning the tests, 
the physiological-psychological con- 
ditions in the psychrometric rooms 
were improved by replacing the old 
tungsten lights with five fluorescent 
lights in each room, giving a uni- 
formly distributed illumination of 
15 foot-candles. Small circulating 
fans were installed in each room, 
giving a uniform air movement of 
24, +3, fpm throughout the occu- 
pied zone. Each room was equipped 
with an electric globe thermometer, 
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to give the mean radiant tempera- 
ture. In this new instrument, which 
is more fully discussed in another 
Laboratory report,’ the globe-air 
temperature difference is  deter- 
mined directly by an 8-junction dif- 
ferential thermocouple with alter- 
nate junctions in the globe and in 
the surrounding air. A Pierce hot- 
wire anemometer gave the air veloc- 
ity near the globe. 

The globe-air temperature differ- 
ential varied throughout the tests 
from 0.3 to 1.3 deg. The observed 
variations in the mean radiant tem- 
perature ranged from a low of 0.5 
deg above air temperature to a high 
of 2.4 deg above air temperature, 
and the average over all tests was 
1.4 deg above air temperature. The 
mean radiant temperature is a meas- 
ure of the environmental effect of 
radiation and implies the integrated 
average temperature of all surfaces 
within view of the point under con- 
sideration. 

A recent Laboratory study’ indi 
cates that for a condition of 70 deg 
ET and 30 per cent relative humid- 
ity a 2 deg elevation or drop in the 
mean radiant temperature above or 
below the air temperature will about 
compensate for a 1 deg decrease or 
elevation in the effective tempera- 
ture of the air. It will be observed, 
therefore, that the mean radiant 
temperature prevalent in the test 
room throughout this study should 
rarely affect the environmental con- 
dition in the room by more than 
what would be had with a 0.7 deg 
change in effective temperature. 
Obviously, the mean radiant tem- 
peratures in the rooms were ele- 


vated by the higher skin and cloth 
ing temperatures of the occupants, 
by the lights, and by wall surfaces 
having slightly elevated tempera 
tures due to the inflow of heat to the 
rooms. Since in this summer’s study 
the room was always cooled below 
the surroundings, there were never 
any surfaces in the room in view of 
the globe that were at a lower tem 
perature than the air. 

The above alterations in the ps) 
chrometric rooms and equipment 
served to improve conditions there- 
in by decreasing the mean radiant 
temperature — air temperature dif- 
ference and by giving a more uni 
formly controlled air velocity. Since 
the globe thermometer means of 
measuring the mean radiant tem 
perature has only recently been 
available it was not used in the 
earlier studies. However, a study 
of conditions within the rooms be 
fore these changes were made indi 
cates that in former studies the 
mean radiant temperature may at 
times have been as high as 4 deg 
above the air temperature having an 
effect equivalent to a maximum of 


2.0 deg ET. 


Test Procedure 


In conducting a given test, the 
rooms were conditioned to the de 
sired effective temperature and rela 
tive humidity for a period of 3 hours 
before the subjects entered from the 
prevailing outside condition, when 
the test started and continued for 
from 3 to 4 hours. Just before en 





Fig. 2—View of air conditioning equip- 


ment used in tests 
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Fig. 3—Log of atmospheric conditions maintained in one 
test and physiological reactions of one subject while 
ideally comfortable 
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Fig. 5—Log of atmospheric conditions maintained in one test 
and physiological reactions of one subject while warm 
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Fig. 4—Log of the atmospheric conditions maintained 
in one test and physiological reactions of one subject 


while cool 


tering the test room, the pulse rate, 
degree of perspiration, feeling of 
warmth, body temperature, and the 
skin temperatures of the index fin- 
ger, the chest and forehead of each 
subject were observed. These same 
observations were again made im- 
mediately after entering the room; 
the feeling of warmth first, and the 
other observations as rapidly as pos- 
sible thereafter. Throughout the 
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test period the feel- 
ing of warmth and 
the degree of per- 
spiration of each subject were re- 
corded every 15 min, while his other 
physiological reactions were deter- 
mined at less frequent intervals. At 
the close of the test the subject 
again re-entered the outside, imme- 
diately reporting his feeling of 
warmth, 

The subjects expressed their feel- 
ings of warmth in accordance with 
the index used in the earlier studies 
at the Laboratory; that is, 4 indi- 


Heatinc, Preinc anp Am Conoprriontnc, January, 1941 


so 


een 
EFFECTIVE TEMPERATURE 








EE - —— 


74 76 


Fig. 6—Relation between the effective temperature and comfort 
votes of subjects in tests at 30 per cent relative humidity 


cated a feeling of ideal comfort; 3 
and 5—comfortably cool and com- 
fortably warm, respectively ; 2 and 6 
<ool and warm, respectively ; and 
1 and 7—cold and hot, respectively. 
The degree of perspiration was ob 
served in accordance with an index 
wherein 0 represented freedom from 
perspiration; z clammy; 2 damp; 
3 surface entirely covered with pet 
spiration or standing in beads or 
droplets; 4 perspiration runs and 
drips or soaks through clothing. 
Skin temperatures were taken by 
means of No. 36 copper-constantan 
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thermocouples mounted on cork 
buttons which were held on the skin 
so that the exposed junctions were 
in direct contact with the skin. 


Test Data 


Twenty-six tests were conducted 
at 30 per cent relative humidity 
with constant effective temperatures 
ranging from 64 to 78 deg for the 
different tests. A few of the early 
tests at 30 per cent relative humid- 
ity were made with the effective 
temperature ranging from a low 
value at the beginning of the test 
when the subjects were cool through 
a condition where they were com- 
fortable to one where they were 
warm, after which the temperature 
was again slowly returned to the 
original condition. In other tests 
this cycle was reversed. These tests 
served to give a quick survey of the 
entire range but their results were 
not interpreted as giving the opti- 
mum condition with as great accu- 
racy as the greater number of tests 
in constant atmospheric conditions. 
A few tests were conducted with 
relative humidities as low as could 
be had (usually from 12 to 15 per 
cent) with four subjects and one 
observer in the room. Additional 
tests were made at 70 per. cent rela- 
tive humidity in an attempt to es- 
tablish a control comparison with 
earlier Laboratory studies. 

Logs of three tests on one sub- 
ject when the conditions were re- 
spectively comfortable, somewhat 
cool, and somewhat warm for his 
comfort are given in Figs. 3, 4, and 
5. Figs. 6 and 7 give the results 
of 26 tests at 30 per cent relative 
humidity and 13 tests at 70 per cent, 
respectively, while Fig. 8 gives the 
relation between the effective tem- 
perature of the conditions in the dif- 
ferent tests and the percentage of 
votes for ideally comfortable, tor 
comfortably cool and cool combined, 
and for comfortably warm and 
warm combined. The relation be- 
tween the effective temperature of 
the condition and the observed fin- 
ger, chest, and forehead tempera- 
tures is plotted in Figs. 9, 10, and 
11, respectively. Curves are drawn 
for the chest and forehead tempera- 
tures which for comparison are su- 
perimposed on the finger tempera- 


ture chart. 
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Discussion of the Results 


The logs of the three tests on one 
subject, Figs. 3, 4, and 5, show the 
same characteristics of data found 
in earlier studies. The careful ob- 
servation of body, and skin temper- 
ature of the forehead, finger and 
chest brought out one fact with 
greater conclusiveness than in pre- 
vious studies—that is, when the 
subject was coo] his index finger 
temperature dropped considerably 
below that indicated for his forehead 
and chest. This effect was quite 
universally indicated by the tests 
in this study. Whenever a subject 
had a feeling of coolness, particu- 
larly if this feeling persisted for 
some time, his finger temperature 
showed a decided drop. It was fur 
ther observed by questioning the 
subjects and observing their data 
that this drop in finger temperature 
usually accompanied a more than 
casual sense of coolness and was ex 
pressed by the subjects as a feeling 
of cold all the way through himselj, 
or as feeling cold in his bones. This 
observation is more or less in agree- 
ment with the findings of Sheard.* 

The relationships between skin 
temperature and the effective tem- 
perature of the condition are better 
shown in Figs. 9 to 11. There is 
no apparent separating out of the 
skin temperature points for the dif- 
ferent subjects indicated by the dif- 
ferent symbols. Considerable varia- 


tion is shown for the points in the 
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Fig. 8—Relation between. effective 
temperature and percentage of subject 
votes for comfortable (4); for cool 
(2 and 3); and for warm (5 and 6) 


three figures. ‘They indicate in gen 
eral, however, a drop in skin tem 
perature with atmospheres of lowe: 
effective temperature. The rela 
tions for the chest and forehead ski: 
temperatures are somewhat consist 
ent and representative curves ar 
drawn. These curves, superim 


posed on lig. 9, show that while th 
chest and forehead skin tempera 
tures do not differ greatly from eac! 
other they are both considerably 
higher and much less erratic than 
the finger temperatures. It will be 
noted that the finger temperatures 
became particularly erratic for coo! 
atmospheres, occasionally falling 
very low values as indicated by thx 
points shown to fall below the min 
imum finger temperature ordinate o! 
S4 F. 

The data plotted in Figs. 6 and 
show the usual characteristics fo: 
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Fig. 7—Relation between effective temperature and comfort votes 
of subjects in tests at 70 per cent relative humidity 
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studies of this type and indicate op- 
timum comfort at 70 deg ET with 
30 per cent relative humidity, and 
at 71 deg ET with 70 per cent rela- 
tive humidity. The plotting of the 
percentage votes for 30 per cent in 
Fig. 8 further shows optimum com- 
fort to be at 70 deg ET with the 
usual falling off at lower or higher 
temperatures. The more rapid drop 
in the curve for low temperatures 
than is the case for high tempera- 
tures has been shown in earlier Lab- 
oratory studies to be characteristic. 

The 70 deg ET indicated for com- 
fort at 30 per cent relative humid- 


Relation between effective temperature of atmos- 
pheric conditions and chest skin temperatures of subjects 


all women for this study, 


and Minneapolis 


ity when compared with the opti 
mum point of 71 deg ET for 70 
per cent in this study might be con- 
strued as indicating that a slightly 
lower temperature is necessary fot 
comfort at low humidities. If this 
were conclusively proved it would 
indicate that the slope of the effec 
tive temperature lines in this tem- 
perature range are slightly in error. 
Previous studies, as indicated in 
Figs. 12 to 16, show a certain de 
variation in the effective 
for optimum 


gree of 
temperature required 
percentage of comfort in the differ 
ent studies in different geographical 
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locations on men and women of dif- 
ferent age groups. The variations 
in effective temperature do not how- 
ever correlate particularly well with 
any of these differences and it is 
quite possible that the one degree 
difference here indicated may not be 
significant. These different studies 
appear to show a more positive cor- 
relation between the effective tem- 
perature for comfort and the sever- 
ity of heat of the summer. Thus, 
the low optimum temperature found 
in this study may possibly be ac- 
counted for by the less severe heat 
of the past summer. A log of the 
maximum daily temperatures ob- 
served by the Pittsburgh Weather 
Bureau during the period included 
in this study is given in Fig. 17. It 
will be seen that a maximum of 
90 F was exceeded only 15 times 
and that the highest maximum was 
96 F. An analysis of the daily vari- 
ation in the optimum condition de- 
sired for comfort in relation to the 
outside temperature showed no con- 
sistent variation. 

The few tests with other than 
trained subjects, including men and 
women of different age groups, 
show the same general tendencies 
found in earlier studies as plotted 
in Figs. 12 to 16. Women and per- 
sons over 40 show a desire for 
slightly higher temperature. 

The comparison of all curves in 
Figs. 12 to 16 adds further proof to 
the point brought out in a previous 
study® that with all the variations 
in geographical location, sex, and 
age, and now the addition of rela- 
tive humidity, the variation in the 
effective temperature requirements 
for optimum comfort is relatively 
small, ranging from 70 to 73 deg. 
The greatest single factor in this 
variation seems to be latitude or 
more likely prevailing summer con- 
ditions. 

The curves in Fig. 18 giving, by 
their intersection with the comfort 4 
ordinate, the effective temperature 
for optimum comfort, and by their 
slopes the change in the effective 
temperature necessary to give a sin- 
gle index change in the feeling of 
warmth, for various studies made 
by the Laboratory since 1923, in- 
cluding this study, are of interest. 
They show the variations in effec- 
tive temperature required for com- 
fort not only with summer cooling 
and air conditioning but also with 
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winter heating and air conditioning. 
With the exception of the first study 
made in 1923, optimum comfort is 
indicated to range from 67.5 to 73 
deg ET. Also, with the exception 
of the first study, the slope ex- 
pressed in degrees effective temper- 
ature for a unit change in the com- 
fort index indicates that from 2.3 to 
4.3 deg ET change is required for a 
unit comfort index change or a 
change from ideally comfortable to 
comfortably warm. 


Drafts, Shock and Other 
Peculiar Sensations 


Analyses of the reactions to draft, 
sense of coolness, and other local 
sensations upon entering the rooms 
show no noticeable variation from 
earlier studies. No indications of a 
draft were recorded among the 
1,627 times which the individual 
subjects were asked to record their 
reactions. This may be accounted 
for by the better control of air ve- 
locities in this study. An analysis 
of cold shock experienced upon en- 
tering the conditioned space shows 
no tendencies different from those 
found in earlier studies. A decisive 
feeling of coolness was experienced 
by the subjects upon entering the 
cooled space from the hot outside, 
particularly when the body was wet 
with perspiration. The severity and 
period of these experiences, how- 
ever, show no measurable differ- 
ences from those found in earlier 
studies, and the subjects usually in- 
dicated that the feeling of coolness 
was a pleasant rather than an un- 
pleasant sensation. 

The lower relative humidity at 
which this study was conducted led 
to including among the questions 
asked of the subjects those of indi- 
cations of dryness of the lips, throat, 
or nose as well as dryness of the 
skin. There were four indications 
of dryness of the lips, and none of 
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the throat, nose, or skin recorded 
among the 1,670 interrogations, in- 
dicating conclusively that no such 
sensations predominated at a rela- 
tive humidity of 30 per cent. In the 
few tests conducted at relative hu- 
midities ranging from 12 to 15 per 
cent, however, there was a fairly 
decisive increase in such observa- 
tions of dryness, usually applying to 
the lips and nose. 

The warm shock experienced 
upon re-entering the hot outside 
after spending several hours in the 
cooled and air conditioned space 
showed no measurable difference 
from that found in earlier studies 
at higher relative humidities. There 
is considerable conjecture concern- 
ing the reasons for either the cold 
shock upon entering a cooled space 
or the warm shock upon leaving. 
Assuming that the air in a cooled 
space has both its temperature low- 
ered and its moisture content de- 
creased below that prevalent in the 
outside atmosphere, there are two 
factors affecting either shock sensa- 
tion—namely, the temperature and 
the moisture content (or vapor 
pressure) of the air, in both the con- 
ditioned space and the outside. Be- 
fore entering the cooled space, a 
person’s body will be as nearly in 
equilibrium with the hot environ- 
ment as can be realized by the abil- 
ity of life to adapt itself to a given 
atmospheric condition. If the ef- 
fective temperature is high for com 
fort, the body will be wet with per 
spiration, thereby encouraging the 
proper rate of evaporation of per 
spiration to eliminate the excessive 
body heat resulting from the pre- 
vailing temperature and vapor pres- 
sure of the atmosphere. Immedi- 
ately upon entering a cooled space 
the body will not be in equilibrium 
with its environment—the availabil- 
ity of moisture on the body is ex- 
cessive for the new environment and 
the vapor pressure of the atmos- 
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Fig. 17—Log of maximum daily temperatures reported by the Weather 
Bureau in Pittsburgh 
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phere is lower, both factors encour- 
aging more rapid evaporation and 
therefore a higher rate of heat loss 
from the body. The fact that the 
conditioned atmosphere has the 
lower dry-bulb temperature will 
some measure reduce evaporation 
for the reason that evaporation al- 
ways requires the availability of 
heat from the surroundings—in this 
case, from the atmosphere and the 
body. The combined result of these 
three changes will be such as to in- 
crease the rate of evaporation until 
equilibrium has been re-established 
through a decrease in the amount of 
perspiration available. While the 
body, no doubt, very quickly exer- 
cises control in reducing the rate of 
perspiration a certain time must 
necessarily elapse before the mois- 
ture already on the body surface is 
reduced to equilibrium Hence, 
while the sensible heat loss increases 
upon entering the conditioned space 
because of the greater body surface 
temperature — air temperature dif- 
ference the latent heat loss also in 
creases, resulting in an excessive 
feeling of coolness. 

Upon re-entering the warm out- 
side after the body has reached equi 
librium with the inside, the reverse 
takes place. Within the conditioned 
space the body keeps latent heat loss 
down by limiting the availability of 
perspiration for evaporation, so that 
the combined sensible and latent loss 
results in equilibrium between the 
rate of heat production and _ heat 
loss. Upon entering the hot and 
humid outside, sensible heat dissipa- 
tion is immediately reduced, and be 
cause of the higher vapor pressure 
of the atmosphere and the freedom 
from perspiration on the body, la- 
tent heat loss must also be reduced. 
As a result the person will have an 
excessive feeling of warmness until 
the body has again re-established 
the availability of perspiration on 
the surface so that in the new sur- 
roundings the latent loss will in 
crease to re-establish a balance be- 
tween total heat production and 
dissipation. Since availability of 
perspiration on the surface is the 
most important of the three factors, 
however, it is probable that per- 
spiration on the surface before en- 
tering the cooled space and the lack 
of perspiration on the surface upon 
re-entering the warm outside condi- 
tions account for the greatest effect 
in the feeling of coolness upon en- 





HOUGHTEN AND YAGLOU 


























aa ETERMINATION OF COMFORT ZON 
y ITH VERIFICATION OF ErrECTVe 
‘ 4 EMPERATURES IN THIS ZONE 
7 ASHME. en waredl v.29 P36 
at $4 —— supper ay couroaraace +4 
| A _| | 1006 Er PER COMFORT inDex! 
 XAGLOU AND ORIN mer | | | | 
5| SUMMER COMFORT ZONE: —} tet 
CLIMATE AND CLOTHING 
4| ASHVE. TRANS. v.35 tetra = 
3 - SLOPE AT COMFORTABLE 
GET. PER COMFORT INDEX | 
~ HOUGHTEN erac!’ 7 T ] 
QUIREMENTS 
5 lop 275 OFFICE WORKERS In aN Je] 


AT “COMFOR TABLE 


ve «& 
at 
< 
» 
a 
' 
ee ae 


23 T. PER COMFORT INDEX 
—“tagnen 1 TT 2 
5 COOL mes REQUIREMENTS FOR SUMMER |") 
COMFORT AIR CONDITIONING et 
wr) TORONTO - 
4) ASHVE tee et | es. ce 
3} 1 “44 PS 477 
im SLOPE AT COMFORTABLE | 
Li 1 | 28 DEG E.1.PER COMFORT INDEX) 


COOLING REQUIREMENTS FOR SUMMER + 

















MOUGHTEN ETAL | | | =| ST SOT z 
x5 COMFORT AIR CONDITIONING (TEXAS) 4 
i ,| ASHVE wns, 1937 wa as 
a4} = —_ 
BS | | ae =f a} -- 
ie TI SLOPE AT COMFORTABLE 
.. |__| 43 DEG. ET. PER COMFORT INDEX 
5 SAME AS ABOVE (PITTSBURGH) | | | | 
us im t + a ee joo? 
= ie » “A | 
O4b ' aes a ie = 
U pT 
| LOPE al * COMFORT ABL 
= _A3 DEG. ET. PER COMFORT (NODS 
res. es 1940, Tv T 2 | 
5 ASHY. + 4 
at— see 
3r- , | | a | 4 s A 4 + 
= l 40° x 








FEB 1940 WINTER DATA | MIN MEAN | 
5 |ASHV.E. LAB RADIATION 4p aa j 
AND COMFORT HOUSE | i ! 
4 -_ 4 | > 
A a2 | 1 coupbert 
| TT Tar cc. BPA ESP he 


9940 SUMMER DATA LOW HUMIDITY TEST 
5 ASH.V.E. LAB. PSYCH. neous 
THIS STUDY > 
i | | , 


“a | a +— 4+—__++ 


ae are ane | eae OPE AY COMFORTABLE 
| | Jag oec EF PER COMFORT INDE 


64 38 66 68 70 72 4 
EFFECTIVE TEMPERATURE 












































Fig. 18—Relation between effective tem- 
perature and optimum comfort for sub- 
jects in various studies since 1923 


tering and the feeling of warmness 
upon leaving the conditioned space. 


Conclusions 


While the study indicates a possi- 
ble lower effective temperature re 
quirement of 1 deg at 30 per cent 
relative humidity when compared 
with that at 70 per cent, this differ 
ence is barely significant, and the 
relatively low optimum effective 
temperature indicated may be attrib 
uted to the prevalence of relativel) 
cool weather conditions during the 
past summer. 
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AIR CONDITIONING ASSOCIA- 
TION WILL MEET IN 
CHICAGO 
Announcement has been mace 
that the 1941 convention of the Na 
tional Air Conditioning Association 
is to be held at the Blackstone 
Hotel, Chicago, Ill, January 13 

15. 

According to the statement of 
J. W. Page, Jr., President of the 
\ssociation, revision of the Associa 
tion’s By-Laws will be one of the 
major items of business to be con 
sidered at the meeting 
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; URING 1940 the Society's research activities have 
A. E. Stacey, Jr. a ae : } , sere J. H. Walker 
Chairman resulted in the competion ol eae aborator) Technical Adviser 
: projects and the initiation of eight new inves 
. tigations at the ASHVE Research Laboratory and at 
‘ cooperative institutions. This work has produced valu 


able scientific papers and reports contributing needed in 
formation on heating, ventilating and air conditioning to 
the engineering profession and to industry. Earlier 
in the year the available facilities of the research organ 
ization were offered by the President of the Society to 
the federal government for service in connection with the 
national defense program. 

Completed laboratory investigations have dealt with 





C.E. A. Winslow the effect of radiation on the sensation of warmth of an F. C. Houghten 
Director 





Vice-Chairman occupant in an enclosed space, and reactions of individ 
uals to environment having low relative humidities. Ad- 
ditional studies have also developed data for establishing 
heat gain through windows with various types of appur- 
tenanees; frictional flow of water in large size pipes; 


and comparative performance of air filters utilizing vari- 





ous methods of test. Among the new investigations 
which have been outlined and initiated are those dealing 
with noise transmission in ducts; heat losses from base 
ments; air flow in duct transitions; and studies to estab 





lish basic design factors in radiant heating and cooling 





T H Urdel applications. 
. . rdan _ . , > = : 
The research program was conducted through 23 M. K. Fahnestock 
Executive Committee 


Executive Committee = ' mA : : - 
Technical Advisory Committees, each responsible for re- 
viewing, analyzing and improving through research the 
fundamental data in its particular field or scope. <A total 
expenditure of $45,000 was spent by the Society on the 
various projects. Effort was made this year to clearly 
define the sc ype of the activities of each Technical Ad 
visory Committee in order that the whole research pro- 
gram could be correlated to produce basic fundamental 








data. 
The reports which follow give detailed information 
A covering the committee programs developed for investi 
B. M. Woods gation either at the Research Laboratory or in coopera See Nie 


Executive Committee tive institutions Technical Secretary 
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Executive Committee 
A. E. Stacey, Jr., Chairmar 
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E. P. Here K a hatrmai 

J. A. Gort H. B. Hepces }. A. Kresiins C. H. R 


Technical Advisory Committees 


Sensations of Comfort. 1 


Thomas Chester, Chairman; C. R. Bellamy, E. P. Heckel, 
W. S. Kilpatrick, Dr. W. J. McConnell, A. B. Newton, B. F. 
Raber, C. Tasker.* 

This Committee work has progressed along the lines set forth 
in the annual report for 1939. Eleven papers dealing with in 
door atmospheric conditions conducive to summer comfort in ait 
conditioning enclosures have been reviewed. These papers covet 
information ascertained by the ASHVE Research Laboratory 
and in field tests at San Antonio, Washington, D. C.. New York 
City, Minneapolis and Toronto 

A map has been prepared which shows the United States 
divided into four zones on the basis of July mean-maximum tem 
peratures with corresponding recommended indoor effective tem- 
peratures of 70, 71, 72 and 73 deg in the order stated for the four 
zones from north to south. This map will be published subse 
quently along with a digest of information on summer comfort 
contained in the eleven papers previously mentioned. 

Investigative work has been conducted during 1940 at the Re- 
search Laboratory to determine the effects of low relative humidi- 
ties on comfort. A paper covering this work will be presented 
at the 1941 Annual Meeting. 


Physiological Reactions, 2 


C.-E. A. Winslow,* Chairman; Dr. T. Bedford, Dr. E. F 
DuBois, Dr. M. B. Ferderber, E. P. Heckel, John Howatt, 
Dr. R. W. Keeton, C. S. Leopold, André Missenard, Dr. R. 
R. Sayers, Dr. Charles Sheard, C. Tasker.* 

This Committee is a continuing group having the responsibil 
ity of presenting at intervals summaries of current physiological 
researches and their bearing on ventilation practice. A compre 
hensive report was presented at the 1939 Annual Meeting and 
it has been the feeling of this Committee that new material bear- 
ing on this subject was insufficient to warrant a report this year. 
It is anticipated that by 1941 a new summary of advances in this 
field of knowledge will be available for presentation. 

Cooperative studies conducted under the auspices of this Com- 
mittee have been continued at the, Medical School of the Uni- 
versity of Illinois in Chicago dealing particularly with the im 
portant factor of blood volume as related to circulatory changes 
in the human body. A preliminary report covering these results 
will be given at the 1941 Annual Meeting and a final report 
should be available in the spring. 


*Member of Committee on Research 
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Treatment of Disease, 3 

Dr. M. B. Ferderber, (/airman; Dr. C. J. Barone, Dr. A 
R. Behnke, Dr. B. Z. Cashman, W. L. Fleisher,* Dr. T. L 
Hazlett, C. S. Leopold, Dr. C. D. Selby, Dr. A. W. Sherrill, 
Dr. H. F. Smyth, Dr. C. S. Stephenson, Dr. B. L. Vosburgh. 

Che application of air conditioning to operating rooms and re 
covery wards has been the principal objective of the Committee 
One investigation has dealt primarily with the bacteriological cor 
tent of air introduced to an operating room as the result of clea 
ing with various types of available equipment. A report covering 
this work has been released indicating that the average ba 
count in an operating room was decreased with availabl 
cleaning equipment in operation Cooperative efforts have beet 
initiated with interested groups to study the explosive hazards 
combustible gases and vapors commonly used for anestheti 
purposes. 


Air Conditioning in Industry, 4 


W. L. Fleisher,* Chairman; Philip Drinker,* Dr. Leonard 
Greenburg, H. P. Greenwald, A. M. Kinney, J. W. Kreuttner, 
L. L. Lewis, H. B. Matzen, Dr. W. J. McConnell, Dr. C. P. 
McCord, P. A. McKittrick, Dr. R. R. Sayers, Dr. Charles 
Sheard, C. Tasker,* R. M. Watt, Jr. 

Work conducted at the Research Laboratory this year under 
the direction of this Committee has dealt primarily with deter 
mining differences in physiological reactions of persons in the 
same atmospheric environment at a low moisture content 1 
check results previously obtained at high relative humidities. A 
few of the preliminary findings of this study will be reported in 
a paper presented at the 1941 Annual Meeting and a more con 
prehensive report of this work will be included in a paper to b 
prepared for subsequent publication 

Additional observations were made this year to note changes 
in the leucocyte count. Two other points of investigation are 
being considered: (1) to obtain data on the relative physiological 
changes of men and women in exposure to hot environments 
and (2) to obtain physiological reactions of persons at diffe 


rates of activity to atmospheric environment 


Air Pollution and Purification, 5 


C.-E. A. Winslow,* General Chairman 
lir Pollution: H. J. Rose,* Chairman; Philip Drinker, 
H. B. Meller, J. S. Owens, Sol Pincus, R. J. Tenkonohy,* E. 
C. Webb, E. H. Whitlock. 
In accordance with the policy determined at the organization 
meeting of this Committee in December, 1939, the work of this 
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group during the past year has been limited principally to a study 


of the literature relating to sources of outdoor air pollution, 


methods for controlling such pollution at the source, and a re 
view of urban air pollution surveys. The purpose of this survey 
is to provide a basis for orientation in planning future work ot 


the Committee 


Removal ltmospheri Impurities Dr. Leonard Green- 
burg, Chairman; R. §. Dill, Theodore Hatch, L. R. Koller, 
F. H. Munkelt, G. W. Penney, Dr. E. B. Phelps, F. B. Row- 
ley, C. Tasker,* W. O. Vedder, Jack Waggoner, R. P. War- 
ren, W. F. Wells, Dr. Rene Wiener. 


lhe work of the Commitiee is divided into three sub-groups 
iormulated to deal with special aspects of the problem—namely, 
mechanical, bactericidal and chemical 

The mechanical committee has endeavored to obtain factual 
data tor some of the various problems which will have to be dealt 
with in the future by this Committee. Samples of various types 
of dust have been collected as they are found in various industrial 
operations at the point of production, at the effluent from the col 
lector and of the material itself collected by the removal device 
These samples have been submitted to careful microscopic pat 
ticle size determinations and separated into various classifications 
is follows: (1) under 20 microns, (2) under 10 microns, and 
(3) under one micron. The findings of this portion of Commit 
tee activities have not yet been completely analyzed, but it ts 
planned to extend this work until sufficient data have been ob 
tained to represent a satisfactory picture of the usual type of 
industrial dust producing processes and dust filtration devices 

Che bactericidal sub-committee has been active during the past 
vear in the development of literature and the critical examina 
tion of experimental data evolved by various members of this 
roup. An extensive report is now being prepared which will be 
ivailable for publication in January, 1941 

Activity of the chemical sub-committee has been limited due to 
the inability of the personnel to function in view of concentrated 


work surrounding the defense program of the government 





Contributors to Research 


Contributions in support of the research work of the Com- 


mittee on Research are hereby acknowledged 


Financial Contributions 


\ n Corp; American Air Filter Co., Inc.; Ame in Gas ASs 
American Mars Pumps, Ir : American Radiator & Standard 
S ( \r stat ( ratio if Ame " Barber- lar 
{ Bell & Gos ( B alo Forge Co.; A. M. Byers ¢ Carri 
Cort C} 2 Pump Co.: Crane ( : Detroit Lubricator Co.; Frick 
Company, Ih G & O Mfg. Co.: Grinnell Co.: Heating, Piping & Air 
i Contractors National Associatior Hoffman Specialty Co 
Illinois Testing Laboratories, Inc.; Independent Register Co.; Ingersoll 
Stes & Dis Div of Borg Warner ( rp.; nsulation Board Institute 
lohnson Service ( - Kewanee Boiler Corp.: Kinetic Chemicals, In 
| bev-Owens-Ford Glass ( : Meta lon nstitute Minneapolis 
| Regulator Co.; Narowetz Heating & Ventilating Co.; Nash 
Engineering ( National Door Manufacturers Assn., In National 
| ¢ Co Owens-Illinois Glass ( ;: Pittsburgh Corning Corp.; 
Pittsbure Plate Glass ‘ Taylor Instrument Cos.; Waterloo Reg 
r Weil McLain Co.: Westinghouse Electric & Mfg. Co.; York 
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\-V-B M f Co Aluminum Venetian Blind Co.; Ameri 
Air Filter Co.; American Radiator & Standard Sanitary Corp 
BRarber-Colman ( ; Bryant Heater Co.; Carrier Corp.; Chicago Vene 
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Fig. 1—Apparatus for measuring departures from Dalton’s law 
of air-water vapor mixtures, University of Pennsylvania 


Radiation and Comfort, 6 


J. C. Fitts, Chairman; A. H. Barker, L. M. K. Boelter, R. 
E. Daly, E. R. Gurney, L. N. Hunter, A. P. Kratz, C. S. 


Leopold, D. W. Nelson, W. J. Olvany, G. W. Penney, W. R 
Rhoton, C.-E. A. Winslow.* 

This Committee was appointed in 1938 to consider all prol 
lems relating to radiation as it affects comfort in winter ai 
summer \ comprehensive outline of basic researches was pr: 
pared and it was decided to concentrate first on the study to d 
termine the primary sense reactions of relative comfort deri 
trom rooms with normal window arrangements from conducte 
heat and from heat supplied by both convection and direct radia 
tion 

During the summer of 1939 the necessary building was erect 
it the ASHVE Research Laboratory in Pittsburgh and throug! 
out the winter of 1939 and 1940 tests were conducted, the results 
of which will be submitted in a paper to be presented at th 
\nnual Meeting. 

It is planned to continue further work on this project at the 
Research Laboratory during 1941. In addition, the Committe: 
will be responsible for directing a cooperative project at the U 


versity of California dealing with radiant heating and cooling 
Instruments, 7 


D. W. Nelson, Chairman; F. R. Bichowsky, L. M. K. 
Boelter, R. S. Dill, M. K. Fahnestock,* A. P. Gagge, J. A. 
Goff, F. W. Reichelderfer, G. L. Tuve, C. P. Yaglou. 

The development of standards for measuring thermal environ 
ment, and more particularly, a uniform appraisal of mean 
radiant temperature has been the scope of activity for this Com 
mittee during the current year. A coordinated investigation of 
the various factors dealing with thermal environment and physi: 
logical reactions is being made at several of the cooperativ: 
institutions and the Research Laboratory. 

Tentative standards have been approved for blackening glob 
thermometers and experimental work has been conducted to show 
the influences of type and location of the instrument for measur 
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Fig. 2—Determining friction-head in standard pipe, A. & M. 


College of Texas 


ing mean radiant temperature \ low velocity hot wir 
anemometer for measuring air movement at the location of a 
globe thermometer has been developed although f::rther analysis 
and standardization is contemplated 

he problem of uniform air measurement in ducts, at various 
outlets and inlets and in free spaces is being studied in several 
laboratories doing cooperative research on air distribution. Out 
of this experience it is expected that the range and method of 
application for various instruments will finally be determined 
No one instrument can be expected to accurately measure all of 


the varying conditions encountered in air flow | 


prol 


»blems 


Weather Design Conditions, 8 


T. H. Urdahl,* Chairman; J. C. Albright, P. D. Close, 
John Everetts, Jr.. C. M. Humphreys, J. B. Kincer, O. A. 
Kinzer, J. W. O'Neill, F. W. Reichelderfer. 


During the past year the Committee's attention and its efforts 
have been focused upon accomplishing the objectives set forth 
in its program adopted in 1938. The results of this work of the 
Committee during 1938 provided valuable additions and corre 
tions to be applied on existing design data, and as reported at 
that time, established through its work a basis of operatior 
upon which to continue The objectives as previously reported 
are repeated herewith as follows 


1. To establish uniform methods of obtaining and analyzing 


weather data upon which design conditions for any given locality 
may be based 


2. To quantitatively analyze existing weather data including 
dry- and wet-bulb temperature, wind velocity, and sunshine, in 
a manner and over a sufficient period of years to show rangé 
and duration by months and seasons following the procedure 
already employed in obtaining some of the summer data 

3. To supplement the work being done by the U. S. Weather 
Bureau through obtaining those data which they do not have 
available. The chief deficiency is wet-bulb data which are onl) 
available for approximately four years in most localities. This 
supplemental work to consist of the taking of wet-bulb and dry 
bulb temperatures at a central point in each locality at the street 
level and at the average roof level for comparison with local 
temperature differences between business and suburban sections 
and the influence of solar heat storage in massed pavements 
buildings, etc. 

4. To make available the information obtained in the fore 
going to each locality through assembly, analysis, and distribu 
tion from one central point until such time as such work may be 
done by the Government as a part of its weather reporting 
program. 

5. To recommend to the U. S. Government desired additions 
to the changes in the data being obtained through the Weather 
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Bureau stations, and to support the required legislat 

as may be necessary t expand the activit ol 

include the reporting and dissemination of the data require 
order to form a proper and adequate basis tor design « cat 


and air conditioning systems 


Item 1 will be Itimately accomplished upon complet 
analytical work under way The balance ot the tems are 
subrect 1 present woperative ettort witli trv | \\ « 


ureau now under the Department of Commerc 
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It pp ssible t obtain basic data w icl ‘ 
1 cal applicati than t t cx 
to depend the p cta tits 


\ The | S. Weathe ca is 
14,000,000 hourly airwa observations ot temp t 
pomnt W ire cing analyze to prod ta 
data heretotore i\ able | nm ce ( { 
mittee pers ( epresentative ‘ 
ous department or the v ernment 





Society Laboratory 


— tt ‘\ 
\ MR 

\ \ ) I 

Fr. « H t Hw. TT. O l i 
iH , I ~ ! 

I ( H ) s i i) | 
\ 4 } A 
~ { ‘) ' 
rr W. J. M M.S M i 
S ( g | 
\\ } i ‘? 

( ( j 

~ \ 
( i 

‘ ( 

i] H | S | NI 

} 

] \\ \\ 

| ‘ | y S \ \ 
La } Ser { Wa ( } 

- ¢ S \ M 


Cooperative Institutions 


I \ I 
| ] 4 ‘ 
I I Ss H » W i 
| 
I Pr I ( I | 
h ; rhe | Post k \\ I iH 
Nathanie ( ‘ M M M k 
| RNA 
Yur I B \W | { 
’ esse H B Nott M | \ | 
] RNA 
eve rt Lo y Is { \ I 
Ferderh« F. C. Houghte ( Crutberl \I ; 
be tke f RK Dimensior m t I ) 
nd Convectors \. I Kr i ae ! B 
i > > J ‘4 ] 4 
\ I gh Su " I 0 
I | nd | K. Wr ] August 194 | A 
Dev nt f Ins ‘ f S \ } 
K : i 2» we a. Hershe | ih 
tember 1940 JTourRNa 
Ss ( ling in Rese Kes ‘ ( ) 
Co g Unit \. P. Kratz, S. K I 
cember 1940 Journal 
The Influence f Physiolog 1 Resear =m Comfort R , 
R. W. Keeton, F. K. Hick, N. Glickman ar M. M. M Pe 
Annual Meeting, January 1941 
A Comparison of the Weight, Particle Count a dis n M 
»f Testing Air Filters, by } B. Rowley ar  « ] ' Ar 
Meeting, January 1941) 
Friction-Heads in Standard Six-Inch Pipe, |! | = »- ; | 
| 


Annual Meeting January 1941 
































arrangements ot hourly readings of dry-bulb, wet-bulb and dew- 
point temperature were agreed upon as being of greatest value 
to the designing engineer. These tables with some slight varia- 
tions necessary to facilitate compilation will be prepared under 
the direction of the Weather Bureau in cooperation with a 
government project located at New Orleans which will employ 
approximately 200 individuals on the work. In setting up this 
program, preliminary to the actual compilation, some 29,000 
forms are being printed and from 1 to 1% years will be required 
to complete the work. These tables will include data for 115 
stations throughout the United States and the order in which 
they will be prepared will likely be based upon the population 
served by the respective stations. 

B. In order to determine local temperature differences men 
tioned in Item 3 of the basic program, cooperative work is in 
the process of being initiated in Washington, D. C., through the 
establishment of several recording stations at representative 
points taking into consideration geological characteristics of the 
f the 


urban and suburban sections of the city. A comparison <« 
simultaneous readings obtained with the official Weather Burean 
reading for the locality will establish a percentage of variation 
for sections. The conduct of this work in Washington will 
enable the development of a procedure which may be applied 
to other localities in order to obtain these data for each repre 
sentative city. In this work, the cooperation of local utilities, 
colleges and universities and especially local Society Chapters 
is being earnestly sought to provide the personnel required fot 
making the observations. 

C. In the recording and abstraction of data for the summary 
of meteorological data published every 10 years, the Committec 
has cooperated with the U. S. Weather Bureau along lines of 
value to the profession and industries concerned with heating, 


ventilating and air conditioning. 


Radiation with Gravity Air Circulation, 9 


M. K. Fahnestock,* Chairman; R. E. Daly,* R. S. Dill, 
A. G. Dixon, H. F. Hutzel, J. P. Magos, J. W. McElgin, 
J. F. McIntire, T. A. Novotney, W. A. Rowe. 

Undes this Committee, work during 1940 has been a con 
tinuation of a program in progress for a number of years as a 
cooperative project with the University of Illinois. The work 
may be divided into three parts—first, studies for sponsoring and 
improving methods of testing and rating radiators and con- 
vectors, second, a study of the effect of the temperature of a 
cold room upon the heat output of radiators and convectors, 
and, third, study of the effect of steam temperature upon the 
heat output of convectors. The program for standardization 
of test was initiated more than a year ago and has been con 
ducted in cooperation with seven interested laboratories and the 





Fig. 3—Window shading test house showing outside venetian 
blind and awning, ASHVE Research Laboratory 
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Institutions Cooperating with the Committee on Research 


Agricultural & Mechanical College of Texas 


Frictional Flow of Water in Pipes 
Heating Requirements of Buildings 


University of California 


Performance of Cooling Towers 
Radiant Heating and Cooling 


Case School of Applied Science 
Air Distribution in Air Conditioned Spaces 
Georgia School of Technology 
Investigation of Attic Fan Applications 
University of Illinois, Engineering 
Radiator and Convector Studies 
Residence Summer Air Conditioning 
Air Distribution Outlets 
University of Illinois, Medical School 
Human Responses to Physiological Reactions 
Lehigh University 
Frictional Resistance to the Flow of Air Through Elbows 
Michigan College of Mining & Technology 
Corrosion in Steam Heating Systems 
Michigan State College 
Air Flow in Duct Transitions 
University of Minnesota 
Methods of Rating Air Cleaning Devices 
University of Pennsylvania 
Measuring Departures from Dalton’s Law f Air-Water \ 
Mixtures 
Rensselaer Polytechnic Institute 


Sound Transmissior D 


University of Wisconsin 


a ty 











Effect of Entering Air Temperature and Velocity on Distribution of 
Air in Enclosed Spaces 
B ene ‘ ~ ° ar - - - . » . ; 
jureau of Standards. Three convectors, two with cast-iron 


heating units and one with a non-ferrous heating unit, and tw: 
direct cast-iron radiators are being tested .in_ each laboratory 
The results of the tests in each laboratory are to be studied 
and compared by the staff at the University of Illinois 

In laboratories which are equipped with test rooms surrounded 
by cold space the temperature of the air in this space is not 
always uniform. In order to obtain reasonable temperatures in 
exposed test rooms lower temperatures are maintained in the 
cold space when large capacity units are tested than when smaller 
capacity units are tested. To determine if the temperature of 
the air in the cold space has any appreciable effect upon th: 
heat output, two types of radiators and convectors are being 
tested in a cold wall experimental room with a varying rang¢ 
of temperatures in the cold space. 

Studies to determine the effect of steam temperature upon the 
heat output of convectors involves testing two types of convectors 
using varying steam temperatures and inlet air temperatures to 
ascertain whether there is a difference in the heat output of 
such units. 

Tests will be made in the immediate future to determine 
whether or not the number of exposed walls in a cold wall test 
room has any appreciable effect upon the heat output per unit 
of surface of a direct radiator or per unit of length of convector 


Heat Transfer of Finned Tubes with Forced 
Air Circulation, 10 


W. E. Heibel, Chairman; William Goodman, H. F. Hutzel, 
Ferdinand Jehle, S. F. Nicoll, R. H. Norris, L. P. Saunders, 
R. J. Tenkonohy,* G. L. Tuve, C. F. Wood. 

Considerable experimental data collected at Case School of 
Applied Science through a cooperative agreement with the Soci- 
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Fig. 4—Test apparatus for determining air filter efficiency, 
University of Minnesota 


ety, dealing with several methods of calculating dehumidifying 
coils applied to the same design conditions, have been analyzed 
by the Committee this year. A code for the testing and rating 
of finned tube coils has been discussed by the Committee person- 
nel with the prospect of making definite recommendations to th: 
code committee of the Society dealing with this subject at an 


early date. 


Cooling Load in Summer Air Conditioning, 11 


C. M. Ashley, Chairman; John Everetts, Jr. M. G. Ker- 
shaw, A. E. Knapp, C. S. Leopold, L. S. Morse, R. M. Stike- 
leather, J. H. Walker.* 


During the summer of 1939 a cubicle was built at the Re 


search Laboratory for the purpose of studying the effect of sun 


building walls and roofs The 


radiation on heat gain through 
details of the wall and roof construction are given in the 1939 
annual report. During the summer of 1939 many data weré 
accumulated but, unfortunately, some of the wall data wer: 
found to be incomplete due to a shift in calibration of the 
Nicholls’ heat flow meters used to determine the rate of heat 
flow through the walls \ good share of the data on the roof 
were satisfactory, however, and were reported in a paper read 
before the 1940 Summer Meeting of the Society. 

During the summer of 1940 additional data were obtained 
on the walls after having aged and recalibrated the Nicholls’ 
heat flow meters. These data will be the subject of a forth 
coming paper. 

It now appears that the magnitude of sun effect and lag 
on roofs and walls has been established; also the relative effect 
of different wall facings. The present cubicle provides informa- 
tion on only three types of wall construction. Two synthetic 
methods of predicting the results for other wall constructions 
have been tried; one a purely mathematical method, the other a 





Fig. 5—View of instruments for measuring air environment, 


ASHVE Research Laboratory 
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hydraulic analogy for heat flow. These are onls partially sat 
factory, since they depend upon the outside surfa temperatu 


as a starting point 


The Committee is also considering the advisabilit 
experimental work on other wall constructions i: ler t 
plete the information on this subject This w 
construction of another cubicle Proposals are al 


sideration to study the heat storage effect of interi 
to fluctuation of roon temperature, infiltration 


and open doors. and neat trom apphance S 


Solid Fuels. 12 


R. A. Sherman, ( /iawirman; C. E. Bronson, W. A. Daniel 
son,* R. S. Dill, H. N. Eavenson, A. C. Fieldner, L. N 
Hunter, A. J. Johnson, R. E. Kerr, H. K. Kugel, F. L 
Meyer, P. Nicholls, V. F. Parry, H. J. Rose,* L. E. Seeley, 
C. E. Shaffer, C. Tasker,* E. C. Webb. 


Marked by a thorough discussion of the ma 
the utilization of solid fuels in heating, the one meet 
committee, held during the Annual Meeti: in ( 
plans for a thorough review of the stat 
relating to solid fuels Sub-committees ire 
sponsibility of reviewing the codes 
warm air furnace industry, and of the stol 


actively working on their assignments 


Plans have been formulated to develop a fut 
research program with one phase of th 
cooperative institution and to encourage collect 
chimneys at other laboratories where research on heatu 
being conducted. It is hoped that the informatiotr he 
ordinated into a useful collection of chimney data 


The project on the com 1D-DAtU 
residential stokers at the Golden, Colorado Statior f the I 
Bureau of Mines is going forward and is being broader 


scope but no publication of results has yet bee 


Summer Air Conditioning for Residences, 15 


M. K. Fahnestock,* Chairman; C. F. Boester, E. A. Brandt, 
John Everetts, Jr.. H. F. Hutzel, E. D. Milener, K. W 
Miller, F. G. Sedgwick, J. H. Walker.” 


All of the active work of this Committee during 1940 
conducted at the warm air heating Research Residence at tl 
University of Illinois. The primary object of the tests conducted 
in the past summer was to secure operating and performance 
data on the insulated residence in order to compare these data 
with similar data obtained with the same residence uninsulated 
Dehumidifying equipment was installed with a dry ai ole 
and resaturation cooler for maintaining indoor conditions fron 


78 to 80 F dry-bulb and from 45 to 50 per cent relative humidity 


These conditions are comparable to those maintained 193 
when mechanical cooling was used in the uninsulated residet 
The primary series of tests was conducted using circulated out 


door air at night when feasible and additional tests were secur: 
keeping the house closed both during the day and night. A pape 
covering the results of these tests will be presented at the Am 


Meeting 
Air Distribution and Air Friction, 14 


Zz H. Van Alsburg,* Chairman; S. H. Downs, A. E. Her 
shey, R. D. Madison, L. G. Miller, D. W. Nelson, C. H. 
Randolph, D. J. Stewart, M. C. Stuart, Ernest Szekely, R. J. 
Tenkonohy,* G. L. Tuve. 


The work of this Committee has been in progress for a per! 


of four and a half years with investigations being conducted at 
the Research Laboratory and in five cooperative institutions. A 
flow in ducts has been the subject of investigation at the R« 
search Laboratory for a period of four years which has resulted 
in two papers and a third will be available for presentation at 


the 1941 Summer Meeting of the Society. All of this work has 
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dealt primarily with the friction of air in straight ducts. Research 
on elbows of various radii is being conducted at Lehigh Univer 
sity and a paper covering the first portion of this work will be 
available for presentation at the next Summer Meeting of the 
Society. The third project in this field is being investigated at 
Michigan State College to ascertain the frictional flow charac 
teristics in various types of duct transitions. 

In the field of air distribution it was found necessary to first 
develop a method of testing and correlating instruments on a 
uniform basis. Some of the first work on the development of 
instrument standardization was done at Case School of Applied 
Science which resulted in a paper being presented at the 1940 
Fall Meeting of the Society. Additional work at this institution 
was done this year on the characteristics of supply openings and 
the air streams delivered into unconfined spaces. 

\t the University of Wisconsin investigative work has been 
done to determine the effect of stack heads and approaches on 
the expansion of an air stream as it leaves a supply opening 
This program has resulted in a paper being presented at the 
1940 Annual Meeting and another report is now in preparation 
for publication at an early date. 

\nother project on air distribution involves the effect of inlet 
and exhaust opening location on the motion and distribution of 
air within a room which is being conducted at the University 
of Illinois. The primary objective of this program is to determin« 
the location of air inlet and outlet to a room which will give 
the most uniform temperature throughout a room and still pro 
vide no objectionable air motion. A preliminary paper covering 
this work was presented at the 1940 Fall Meeting and it is 
expected that additional papers covering this work will be avail 


able for presentation in the near future 


Heat Requirements of Buildings, 15 


P. D. Close, Chairman; E. K. Campbell, J. F. S. Collins, 
Jr., E. F. Dawson, W. H. Driscoll, H. M. Hart, E. C. Lloyd, 
H. H. Mather, C. H. Pesterfield, F. B. Rowley, R. K. Thul- 
man, J. H. Walker.* 

Through the support of earmarked funds a cubicle 15x 15x8 
the Bureau of Mines in 


ft high was built on the premises o 
Pittsburgh and located in the ground to simulate an actual base- 
ment. It is expected that such a structure will have the advan 
tage of eliminating interference from occupants and will permit 
the maintenance of constant conditions. Thermocouples have 
been placed at various locations which will be recorded by the 
staff at the Research Laboratory. Insulation has been placed on 
the outside of two walls of the cubicle ayd although no insula 


tion has been placed in the floor it is expected that this can he 





Fig. 6—Measuring noise transmission in an air duct, Rensselaer 
Polytechnic Institute 
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Fig. 7—Apparatus for measuring corrosion in steam heating 
system. Michigan College of Mining and Technology 


added later for future tests. The structure has an insulated ceil 
ing and is electrically heated with the temperature thermostati 
illy controlled. The testing program is planned to study the heat 
flow characteristics through basement walls, ground temperatures 
heat loss coefficients and possible summer condensation 

In addition the Committee has under consideration a proposa 
for the study of heat transmission through wet wall conditions 
and a mathematical study of the heating load for intermittent), 


heated buildings 


Air Conditioning Requirements of Glass, 16 


M. L. Carr, Chairman; C. M. Ashley, L. T. Avery, F. L. 
Bishop, W. A. Danielson,* H. C. Dickinson, J. D. Edwards, 
J. E. Frazier, S. O. Hall, E. H. Hobbie, C. L. Kribs, Jr., 
Axel Marin,* R. A. Miller, F. W. Parkinson, J. H. Plum- 
mer, W. C. Randall, L. T. Sherwood, J. T. Staples, G. B. 
Watkins, F. C. Weinert. 

[Two meetings of this Committee were held during the current 
year and plans were formulated for initiating a comprehensiv 
investigation at the Research Laboratory on the value of sum 
arresting appurtenances This program was planned to yield 
information most urgently needed and to constitute a general sut 
vey of the subject. A paper covering tests which could be con 
pleted in the limited time available will be presented at the 
\nnual Meeting. 

The solar heat gain measurements were made with the turn 
table-mounted twin-cubicles built for use in a previous study of 
solar heat gain through glass blocks. In general, each test cor 
sisted of measuring the simultaneous heat gain through two dif 
ferent kinds of window shading. Devices tested included an awn 
ing, an outside venetian blind, an inside venetian blind, a1 
outside shading screen, a shading screen outside and a venetiat 
blind inside and a half-drawn roller shade. In addition, simul 
taneous tests were made upon single glazed and double glazed 


glass, heat absorbing glass and upon wood and steel sash 


Insulation, 17 


R. T. Miller, Chairman; E. A. Allcut, R. E. Backstrom, 
Wharton Clay, R. E. Daly,* W. A. Danielson,* H. C. Dick- 
inson, J. D. Edwards, W. V. Hukill, E. C. Lloyd, Paul Mc- 
Dermott, E. W. McMullen, W. T. Miller, E. R. Queer, F. B. 
Rowley, W. S. Steele, J. H. Waggoner, G. B. Wilkes. 

The principal activities of this Committee during the year 1940 
lealt with the review of a memorandum on insulation for submit 
tal to the Guide Publication Committee covering reflective mate 
rials. Consideration has been given to the preparation of a co 
ordinated program of fundamental research which would have 
value to the entire industry. As a new code for testing insulat- 
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Fig. 8—Equipment for determining elbow friction loss in air 
duct, Lehigh University 


ing materials is now completed it is hoped that a program ma) 
be developed for retesting all insulating and building materials 


on a uniform basis for future inclusion in the Gurpe tables 


Sound Control, 18 


J. S. Parkinson, Chairman; E. L. Anderson, C. M. Ashley, 
A. L. Kimball, V. O. Knudsen, R. D. Madison, R. F. Norris, 
C. H. Randolph, A. E. Stacey, Jr.,* G. T. Stanton, A. G. 
Sutcliffe, R. M. Watt, Jr. 

Research work on the nature of noise in duct systems was mit 
ated this year through a cooperative agreement with Rensselaer 
Polytechnic Institute. The Committee prepared an outline of the 
work to be done and cooperated in selection of equipment and 
test procedures At the present time the work is under way 
although no formal report has yet been issued 

A meeting of the Committee was held in Washington in June 
of this year where a revision of the table of acceptable noise 
levels which appears in the Guive was prepared. This revision 
is based on more recent surveys of typical noise levels which 
have been published within the last two years. Methods of rat 
ing apparatus noise were discussed and an agreement was reached 
in principle as to the most desirable procedure. Several mem 
bers of the Committee undertook to investigate further certain 


aspects of this problem 


Cooling Towers, Evaporative Condensers and Spray 


Ponds, 19 


B. M. Woods,* Chairman; J. C. Albright, W. W. Cockins, 
S. C. Coey, E. H. Hyde, E. H. Kendall, S. R. Lewis, J. Lich- 
tenstein, H. B. Nottage, J. F. Park, E. T. Selig, Jr., E. H. 
Taze. 


The work on cooling towers and spray ponds has progressed 


along several lines since the previous report of this Commit 
tee. A complete set of tests has been conducted under a co 
operative agreement with the University of California on a spray 
pond and the results are being evaluated for publication at an 
early date. Also partial evaluation of the test results obtained 
on the atmospheric tower has been accomplished. Further tenta 
tive computations on the cooling of falling drops have been com 
pleted. A study of experimental results on cooling ponds avail 
able has been initiated. A summary of the latest techniques of 
cooling tower packing which involved a comparison of the be 
havior of approximately 10 different types of European and 
American towers has been prepared under the direction of the 
Committee for use in the 1941 edition of the Guipe. Developed 
during the past summer has been a technique for the testing 
of single elements of cooling tower packing. A hot wire ane 
mometer which will record fluctuating flow and a fog-measuring 
device have been completed during the past year. An accurate 
dew-point recorder and a pressure plate type of fluctuating air 
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flow measuring instrument have been designed \ 
work for tests on an evaporative condenser has lx 
lated which will begin as soon as the necessar equipt t 


has been obtained to initiate the project 


Psychrometry, 20 


F. R. Bichowsky, (/airman; D. B. Brooks, W. H. Carrier, 
H. C. Dickinson, A. W. Gauger, J. A. Goff, William Good- 
man, A. M. Greene, Jr., L. P. Harrison, F. G. Keyes, A. P. 
Kratz, D. M. Little, Axel Marin,* D. W. Nelson, W. M 
Sawdon, F. O. Urban. 


rhe major activity of this Committee is an exact det 
tion of the thermodynamic properties of air-water va 
tures. Through a cooperative agreement with tl 

f Pennsylvania suitable apparatus has been designed a 

r measuring the departures from Dalton’s La il 
vapor mixtures. The apparatus is operating succes 
present time and preliminary results have been obtained. 7 
data are now being extended checked and anal 


Corrosion, 21 
A. R. Mumford, Chairman; H. E. Adams, J. F. Barkley, 


L. F. Collins, W. H. Driscoll, T. J. Finnegan, W. Z. Friend, 
R. R. Seeber, E. T. Selig, Jr.. F. N. Speller, J. H. Walker.” 


Che cooperative work at Michigan Colles: M init 
lechnology, which was interrupted during 1939 a destruct 
nre has been resumed in a new laboratory his work 
pected to furnish information on the quantities of n 
gases which are dissolved in the condensate formed i heat 
system operated at several different rates of conde: Sation > 
studies have been made of the operation of storage t 
heaters by means ot steam controlled at the col de sate 
rather than at the steam inlet This type of control 
possibilities in the reduction of corrosion resulting 
condensible gases \ report of a test ot the 
various materials of construction of air conditioning e¢ 
was discussed at a mmittee meeting in Washingt 
of this year It has been planned to present this report 
more extensive form in a subsequent publication, possib! ‘ 


tae imeheen! 
the inclusion of additional experimental data 


Flow of Fluids Through Pipes and Fittings, 22 


S. R. Lewis, Chairman; L. A. Cherry, G. C. Davis, T. M 
Dugan, Earle W. Gray, R. T. Kern, H. A. Lockhart, Axel 
Marin,* R. F. Taylor, E. L. Weber. 

The activities of this Committee have been confined to a « 


operative research project being investigated at the Agricultura 


and Mechanical (¢ ollege of Texas The Committes llected a 
special fund to cover the cost of erecting a large section of ¢ 
pipe, with valves, fittings, and sections of both welded 


screwed methods of assembly. 

This test was made because of the rapidly increasii 
large size piping in forced circulation hot water heating 
little is known as to the effect of turbulence following obstri 
tions such as by tees, and following changes in direction as at 
elbows, and whether the same relative frictional value due to ar 
specific resistance in a small pipe conveying a liquid applies t 
a large pipe 

The influence of incrustation which may occur over a period 
of years on the inside of piping used for carrying recirculated 
hot water has had little authoritative study The effect on ulti 
mate resistance to flow of the oxidation which may occur when 
a water pipe alternately is wetted and dried also needs elucida 
tion, since there are very wide variations in allowances hn 
different authorities 

Che tests for friction in 6-in. piping have been completed and 
will be presented at the Annual Meeting. They indicate that 
minor corrections not of serious consequence will be required 
in the Guipe tables. The tests on effect of long time use under 
service conditions are now under investigation. 
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The Semi-Annual Meeting 1941 
will be the first meeting of the So- 
ciety on the Pacific Coast, and it 
will be held in San Francisco dur- 
ing the week of June 16. Head- 
quarters will be at the Palace Hotel 
conveniently located in the down- 
town business district easily accessi- 
ble to the Civic Auditorium where 
the Pacific Heating and Air Condi- 
tioning Exposition will be held. 

It is the belief of Pres. F. E. 
Giesecke that the meeting and Ex- 
position will attract a large attend- 
ance of interested engineers and 
others who wish to exchange ideas 
and study the engineering phases of 
heating, ventilating and air condi- 
tioning. The meeting of the engi- 
neering and contractor groups to- 
gether with the Exposition should 





GOLDEN GATE BECKONS 


provide a great stimulus to the 
progress of air conditioning by 
promoting industrial production 
through increase of human effi- 
ciency and provide healthful bene- 
fits for those concerned with living 
comfort, in the opinion of W. L. 
Fleisher, First Vice-President of the 
Society and Chairman of the Advis- 
ory Exposition Committee. 

N. H. Peterson, President of the 
Golden Gate Chapter, says that 
every chapter member is looking 
forward with great interest to the 
Society’s meeting and the Exposi- 
tion in June and extends a cordial in- 
vitation to every Society member to 
visit the Pacific Coast. The Golden 
Gate Chapter has announced its Ar- 
rangements Committee with the fol- 
lowing personnel: G. M. Simon- 




















son, General Chairman; Clyde 
Bentley, Vice-Chairman; Dr. B. M. 
Woods, Vice-Chairman; J. H. Hill, 
Reception; R. A. Folsom, Transpor- 
tation; C L. Peterson, Entertain- 
ment; N. H. Peterson, Banquet; J. 
F. Kooistra, Ladies; E. W. Simons, 
Publicity; A. J. Bouey, Finance; 
and F. W. Kolb, Sports. 

The 52nd Annual Meeting of the 
Heating, Piping and Air Condition- 
ing Contractors National Associa- 
tion is announced by Pres. J. E. Mc- 
Nevin, for the week of June 16 at 
the St Francis Hotel, San Fran- 
cisco, and he reports great enthusi- 
asm for the events, which will focus 
attention on the entire heating, ven- 
tilating and air conditioning profes- 
sion and industry when it gathers in 
San Francisco next June. 








COLLEGES TO TRAIN ENGINEERS FOR DEFENSE JOBS 


Special courses at Government 
expense for the intensive training of 
over 30,000 students with technical 
backgrounds to meet future needs of 
both industry and Government in 
carrying out the defense program 
will shortly be established at quali- 
fied engineering schools of college 
grade. Funds to finance this pro- 
gram were voted by Congress in the 
recent supplementary Defense Ap- 
propriation Act, which provides 
$9,000,000 to be expended for this 
purpose under the direction of John 
W. Studebaker, U. S. Commissioner 
of Education. Allotments will be 
made to the cooperating institutions 
to meet expenses incurred in giving 
instruction under the plan. 

Courses of study will be given by 
the colleges both for those able to 
devote their entire time to prepara- 
tion for future defense jobs and for 
workers now employed who desire 
to fit themselves for more responsi- 
ble assignments. All instruction will 
be of college grade equivalent to 
that given regular candidates for a 
degree, but the special courses, 
which will require from two to eight 
months of study, will concentrate 
upon training of immediate practical 
application to specific defense jobs. 
Classes will be held both at the en- 
gineering schools and in or near in- 


72 


dustrial plants for the benefit of 
part-time and evening students. The 
regular college teaching staffs will 
be supplemented by additional teach- 
ers, including specially qualified men 
from the industries to be served. 

Participation in the program is 
limited to institutions offering regu- 
lar engineering curricula leading to 
a degree and which operate under 
charters exempting them from tax- 
ation. About 150 engineering 
schools in state universities, land- 
grant colleges, and private colleges 
and universities are eligible. 

Federal allotments to the partici- 
pating colleges may be used to meet 
the cost of salaries, materials and 
supplies, reference books, the opera- 
tion of buildings, the maintenance 
and repair of equipment and, to a 
limited extent, the purchase or ren- 
tal of additional equipment and the 
leasing of space in non-college build- 
ings. No expenditures are autho- 
rized for the purchase or construc- 
tion of buildings, nor is provision 
made to defray the living expenses 
of students. Students will pay no 
tuition charges. 

The training program is the out- 
growth of several months of pre- 
liminary investigation into needs for 
technically trained personnel by the 
U. S. Office of Education. During 


the past summer a preliminary sur- 
vey of the situation was made by 
Andrey A. Potter, dean of the 
School of Engineering of Purdue 
University, working with Federal 
agencies and with industries in the 
defense program. This is now being 
supplemented by sample investiga- 
tions in specific areas, including 
New York City, Philadelphia, Pitts- 
burgh, Chicago, and San Francisco, 
under the direction of Dean Potter, 
H. P. Hammond, dean of engineer- 
ing, Pennsylvania State College; 
Thorndike Saville, dean of engineer- 
ing, New York University, and 
Prof. B. M. Woods, Department of 
Mechanical Engineering, University 
of California. The data so obtained 
will guide in determining the first 
courses to be given and the methods 
to be used in determining further 
needs. 

Further to determine training 
needs as they develop, the Office of 
Education has just completed ar- 
rangements under which selected 
colleges and universities have made 
available 22 regional advisers who 
will serve without compensation. 

Dean E. L. Moreland, Massachusetts 


Institute of Technology, Cambridge, 


Mass. (Maine, Massachusetts, New 
Hampshire, and Vermont). 

Prof. L. E. Seeley, Yale University, 
New Haven, Conn. (Connecticut and 
Rhode Island.) 

Dean S. C. Hollister, Cornell Univer- 
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sity, Ithaca, N. Y. (New York State, 
except New York City). 

Dean J. W. Barker, Columbia Uni 
versity, New York, N. Y. (New York 
City and Long Island). 

President A. R. Cullimore, Newark 
College of Engineering, Newark, N. J. 
(northern New Jersey). 

W. T. Spivey, Drexel Institute of Tech 
nology, Philadelphia, Pa. (eastern Penn 
sylvania, southern New Jersey and Dela- 
ware). 

Dean S. S. Steinberg, University of 
Maryland, College Park, Md. (District 
of Columbia and eastern Maryland) 

Dean Blake R. Van Leer, North Caro- 
lina State College, Raleigh, N. C. ( North 
Carolina, South Carolina, and Virginia). 

Prof. J. E. McDaniel, Georgia School 
of Technology, Atlanta, Ga. (Alabama, 
Florida, Georgia, Mississippi, and east 
ern Tennessee). 

Dean F. L. Wilkinson, Jr., University 
of Louisville, Louisville, Ky. (Kentucky, 
southern Ohio, and southwestern half of 
West Virginia). 

J. D. Beatty, Carnegie Institute of 
Technology, Pittsburgh, Pa. (western 
half of Pennsylvania, northeastern half 
of West Virginia, and western Mary- 
land). 

Dean C. E. MacQuigg, Ohio State 
University, Columbus, Ohio (northern 
half of Ohio). 

Dean H. B. Dirks, Michigan State 
College, Lansing, Mich. (southern Mich 
igan). 

President D. B. Prentice, Rose Poly 
technic Institute, Terre Haute, Ind. (In- 
diana, except for Chicago industrial area) 

President H. T. Heald, Illinois Insti 
tute of Technology, Chicago, Il. (Illinois, 
southern Wisconsin, and the Chicago 
industrial area in Indiana). 

Prof. H. O. Croft, University of Iowa, 
Iowa City, Iowa (Iowa, Minnesota, Ne- 
braska, North Dakota, South Dakota, 
northern Wisconsin, and northern Mich 
igan). 

Dean A. S. Langsdorf, Washington 
University, St. Louis, Mo. (Arkansas, 
Kansas, Missouri, Oklahoma, western 
Tennessee). 

Dean W. R. Woolrich, University of 
Texas, Austin, Tex. (Louisiana and 
Texas, east of Pecos River). 

President M. F. Coolbaugh, Colorado 
School of Mines, Golden, Colo. (Colorado 
and Wyoming). 

Prof. R. L. Daugherty, California In- 
stitute of Technology, Pasadena, Calif. 
(Arizona, New Mexico, southern Cali- 
fornia and Texas, west of Pecos River) 

Dean S. B. Morris, Stanford Univer- 
sity, Stanford University, Calif. (northern 
California, Nevada and Utah). 

Prof. H. H. Langdon, State College of 
Washington, Pullman, Wash. (Idaho, 
Montana, Oregon and Washington). 





L. E. Seeley 


President 


W. K. Simpson 
Vice-President 








E. J. Rodee 


Secretary-Treasurer 


CONNECTICUT HOLDS INAUGURAL 
BANQUET AND FIRST MEETING 


Vovember 8, 1040. The maugu 


ral banquet and first meeting of the 


Connecticut Chapter of the Society 
was held at the New Haven Lawn 
Club, New Haven, with 105 mem 
bers and guests in attendance 
F, FE. Giesecke, College Statio: 
Tex., President of the Society, pre 
sented the Chapter with the Charter 
and installed the following as ofh 
cers to serve for the coming yeal 
President—L. E. Seeley 
Vice-President—W. K. Simpson 
Secretary-Treasurer—E, J]. Rode 
Board of Governors C. G. Chapin 
Stanley Hart, C. J. Lyons and J. R 
Smak. 


Dr. C.-E. A. Winslow, toastmas 
ter for the evening, introduced rep 
resentatives of various Connecticut 
professional organizations, who wel 
comed the Connecticut Chapter as a 
new group to cooperate with these 
organizations. Among those intro 
duced were: R. G. Warner, chair 
man, Connecticut Technical Coun 
cil; C. F. Scott, chairman, State 
Board of Registration for Profes 
sional Engineers and Land Survey 
yrs; E. V. Meeks, president, Archi 
tects’ Examining Board of the State 
of Connecticut, and S. W. Dudley, 
dean of School of Engineering, Yale 
University. 

The final speaker of the evening 
was W. H. Carrier, Syracuse 
N. Y., past president of the Soci 
ety, who addressed the gathering on 
the topic “The Heating and Venti 
lating Engineer.” In his speech, 
Mr. Carrier brought forth one idea 
which was exceptionally well taken, 
and that was, the heating and ven 
tilating engineer should be regarded 
as a thermal engineer. 

Besides the speakers of the eve 
ning, there were many other dis- 
tinguished guests who _ brought 
greetings from the Society and vari- 
ous Chapters. Among these were, 
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W. L. Fleisher, New York, firs 
Vice-President, M I Blank 

Philadelphia, Treasurer, A. }. Off 
ner, New York, chairma 
Finance Committee, | H 
Washington, D. C., mem! 
Council, W. T. Jones, Boston, Past 


President. k {| { arpentel Ne 
York. former member ot the Ce 
il, F. C. Houghten, Pittsburg! 


Director, ASHVE Research Lab 


oratory, Prof. M. K. Fahnesto 


Urbana, University of Illinois 
representing Illinois Chapter, C. M 
F. Peterson, Cambridge, secretary 
of Massachusetts Cl apter, Jol ! 
James, New York, Technical Se 
retary, and A. \ Hutchinsor 
New York, Secretary 
Congratulatory telegrams and let 
ters were received from the follow 


ing Chapters: Golden Gate, Michi 
igan, Northern Ohio, Oregon, 
North Carolina, Pittsburgh, Nort! 
Texas, Minnesota, Atlanta, Delta 
and from Prof. A. P. Kratz, U 

bana, N. D. Adams, Rochester, 
Minn., E. K. Campbell, Kansas 
City, all members of the Council, 
and also from Homer Addams, New 
York, and D. S. Boyden, Shirley, 
Mass.. both past president of the 
ASHVE 


ENGINEERING EXAMINERS 
ANNOUNCE MEETING 


The 22nd Annual Meeting of the 
National Council of State Boards 
of Engineering Examiners will be 
held in New York City in October, 
1941, according to the announce 
ment of Pres. V. M. Palmer. The 
present membership of the Council 
consists of 43 legally constituted 
Boards of Registration for Profes 
sional Engineers, which have a to 
tal appointed membership of 233 
These member boards represent ap- 
proximately 68,000 engineers. 
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AS HVE 
IN 
KANSAS CITY 


January 27.29 


be an opportunity to gather for a 
Social Hour at 6:00 p.m. on Mon 
day evening following which there 
will be an informal dinner party 
The visiting ladies will be enter 





tained during the day at a card 
party, and a sightseeing trip of Kan 


Air view of downtown district 


sas City has been arranged. 


LLL. plans have been com- The reports of the officers and The big social event of the meet 
pleted for the Society’s 47th various committees will be submit- ing will be the banquet and dance on 
Annual Meeting, January ted for consideration and discussion. Tuesday, at which W. A. Russell 

27-29, 1941, at Hotel Muehlebach, The report of the Committee on Re- will be 

Kansas City, Mo., according to the search, printed on page 64 of this toastmas- 

announcement of John M. Arthur, issue, reveals the extent of the work ter, and 

Jr., General Chairman of the Com carried on during 1940, and indh- Tom Col- 


mittee on Arrangements. cates the importance of these varied lins will be 








A well balanced program of busi activities which are carried on by the speak- 
ness and entertainment has been the Society. er. 
prepared. The morning of January The Guide Publication Committee The of- 
27 will be devoted to a series of will outline its work during the past heers and 
committee meetings and a confer year which has resulted in the pro- members 
ence of chapter delegates. The duction of the 19th edition of Txt of Kansas 
official representatives of 31 chap- GUIDE. City Chap- 
ters will be present to discuss prob- There will be a meeting of the ter are 
lems of mutual interest. Nominating committee to discuss waiting to 

\ get-together luncheon will be candidates for office and the Council welcome 
held at noon on Monday, and the will meet in advance of the sessions their _fel- 
First Technical Session will be to dispose of old business and at the low mem- 
called to order by Pres. F. E. Gie- conclusion of the meeting the new bers and 
secke at 2:00 p.m. During the Council will organize. want them 
meeting 13 technical papers will be Many serious questions will be to enjoy 
presented, of which 3 come from the debated at the sessions, some of every min- 
Society’s Research Laboratory, and which involve fundamental matters ute of their 
+ are offered by cooperating institu- of policy. stay in the 
tions where research is sponsored However, there will be some time “Heart of 
by the Society available for diversion and there will \merica.” Henry Nottberg, Jr. 





Method of Choosing Location of, Financing and Conducting Meetings of the Society 


Resolved: That. inasmuch as the Annual and Semi-Annual Meetings of the Society come under the jurisdiction of 
the Council, the following rules governing the handling of such meetings be adopted by the Council and published in 
the Journat of the Society at least twice during every year, preferably just prior to each meeting. 


in which the Annual or Semi-Annual Meeting is to be held, giving due consideration to the invita 


1—The Council will select the city 
yf the greatest 


tions received from Chapters or members as well as to the advisability of so distributing those meetings as to make them 
advantage to the general membership, and to reduce as far as possible the expense of members attending. 

2—-That an appropriation be made to cover the entertainment or local expenses, incurred in connection with the meeting 
ing $500.00, the regular meeting expense to be taken care of by the General Fund of the Society in the regular way 

3—That no registration fee or compulsory obligations of any nature be imposed on members or guests. 

4—That the purchase of tickets for banquets or for any other form of entertainment that may be provided be entirely voluntary 

That the grouping of features and the sale of tickets for group features be discouraged. 
6—That the raising of funds from manufacturers of heating apparatus be discouraged 
7—That the display of samples, or of literature, advertising the product of any manufacturer ir 

nitted at the booths, registration desk, or in or about the meetings. 

8—That the distribution of trade papers be entirely at the discretion of the committee in charge. 

%—That the local Chapter or local members be empowered to form a General Committee with such sub-committees as may be required 
to handle the details of transportation, hotel accommodations, entertainment, finance, etc., and that this General Committee be requested 
to confer frequently with the Council, through the Secretary of the Society, and to make frequent reports on progress in connection with 
the various matters being handled by them 

10—That the arrangements of elaborate and costly entertainment features be discouraged 


not ex eed 


any way, shape or form, be not per 





Adopted at Council Meeting, January 29, 1926. 
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47th Annual Meeting Program 


HOTEL MUEHLEBACH A “ H \ E; KANSAS CITY, MO. 


Sunday, January 26 


1:30 p.m. Reception of Members and Ladies (Music Room—Mezzat 

2:30 p.m. Council Meeting (Room No. 1—-Mezzanin 

6:30 p.m. Social Hovr and Buffet Supper (Kansas City Club) 

8:30 p.m. Meeting Committee on Research (Room No, 1—Mezzanit J 


Monday, January 27 





8:30 a.m. Registration (Mezzanine Floor 























John M. Arthur 9:00 a.m. Committee Meetings 
; General Chairman 9:30 am. Chapter Delegates Conference (Junior Ballroom 
; 12:30 p.m. Joint Luncheon with K. C. Engineers Clul h r, Dr. | Gies 
4 Subject, Factors Affecting the Span of Human Lif 
2 | 2:00 p.m Tecunicat Session (Ballroon Mezzanine ) 
a Resorts of Officers and Council Committees 
Z| \ Comparison of the Weight, Particle Count and Discoloration Met 
4 of Testing Air Filters, by Frank B. Rowley and Richard C. ] 
: Comfort in High Altitude Flying, by D. W. Tomlinsor 
Boiler Testing Codes, | }. Fk. Melntire 
% Warm Air Furnace Testing Codes, by F. L. Meyer 
3 Codes in the Stoker Industry, by E. C. Web! : 
3 Report of Tellers of Election ' 
y 6:00 p.m. Social Hour (Music Room 
ty 7:00 p.m. Informal Get-together Dinner and [Entertainment 
E W. L. Cassell 9:00 p.m. Organization Meeting 1941 Committees n Resear No i 
“| Co-Chairman meena 
re Tuesday, January 28 
: 8:30 a.m. Meeting of Nominating Committee (Music Ro 
% 10:00 a.m PeECHNICAL Session ( Ballroom—Mezzanine 
: Report of Committee on Researcl 1. E. Sta Ir., Chairmar 
‘ Friction-Heads in Standard Six-Inch Pipe, by F. E. Gi e al . 
F Hopper 
Radiation as a Factor in the Sensation of Warmth, by F. C. H | 
S. B. Gunst and J. Suciu, Ji 
7 Operating Costs of Residence Wall Heating System, by E. |. R 
; 12:15 p.m. Get-together Luncheor i 
2:00 p.m. TECHNICAL Session (Ballroom—Mezzanine 
Comfort Requirements for Low Humidity Air Conditioning, by F. | 
” Houghten, H. T. Olson and S. B. Gunst 
The Influence of Physiological Research on Comfort Requirement ) 
A. D. Marston R. W. Keeton, F. K. Hick, Nathaniel “Glickman and M. M. Mont | 
Vice-Chairman gomery | 
q Comfort and Health and Temperatur: \ Mathematical Soluti 


W. L. Fleisher and W. L. Fleisher, J: 
Summer Cooling in Research Residence with a Gas-lired Dehydrati 
Cooling Unit, by A. P. Kratz, S$. Konzo and E. L. Broderick 
7:00 p.m. Banquet and Dance (Ballroom). Toastmaster, W. A. Russell; Speaker 
Tom Collins. 
Wednesday, January 29 
10:00 a.m. TecHNicaAL Session (Trianon Room) 
\ Laboratory Method for Cyclic Heat Measurements on Walls and 
Roofs, by F. G Hechler and E. R. Queer 
Reheating by Means of Refrigerant Compressor Discharge Gas \ 
S. F. Nicoll 
Heat Gain Through Western Windows With and Without Shading 
N. W. Downes by F. C. Houghten and David Shore i 
1:30 p.m. Council Meeting (Room No, 1—Mezzanine) 











Mrs. W. A. Russell Roger Campbell F. F. Dodds L. A. Stephenson 
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IOWA MEETINGS 

December 10, 1940. The Decem- 
ber meeting of the lowa Chapter 
of the Society was held at the Hotel 
Russell Lamson, Waterloo, and was 
attended by 30 members and guests. 
Pres. R. A. Norman called the meet- 
ing to order and the first business 
transacted was the selection of a 
representative and an alternate to 
attend the 47th Annual Meeting of 
the Society in Kansas City, Jan- 
uary 27-29, 1941. President Nor- 
man was selected as delegate and 
M. L. Todd as alternate. All the 
members were urged to attend this 
meeting. 

A. L. Walters then moved that 
the delegate and alternate be named 
as the official representative and al- 
ternate to serve on the Nominating 
Committee of the Society; the mo- 
tion was seconded and the vote was 
unanimous. President Norman then 
instructed the Secretary to certify 
the names of the official representa- 
tives to the Secretary of the Society 
as required by the By-Laws. 

Perry LaRue then pointed out 
that the next Chapter meeting was 
to be held in Des Moines on Jan- 
uary 14, 1941, and the speaker 
would be S. Frank Cox, Pittsburgh, 
who will speak on insulated win 
dows. Mr. LaRue suggested that 
a special invitation be sent to all 
architects to attend this meeting. 

Mr. LaRue said that the Febru- 
ary meeting was scheduled for Des 
Moines and that an effort would be 
made to obtain one of the Society 
Officers to address the meeting. The 
March meeting is planned for lowa 
City and the April meeting in 
Ames. 

W. G. Frank, chief engineer, 
Dust Control Div., American Air 
Filter Co., then presented a discus 
sion on dust control with particular 
reference to the interest of the heat- 
ing and ventilating engineer in the 
problem of dust control. Mr. Frank 
presented the elementary problems 
of dust control together with their 
solutions and then discussed partic- 
ularly the possibilities of reintro- 
ducing exhausted air after cleaning 
as a possible solution to the problem 
of heating and cooling make-up air. 
Following Mr. Frank’s presentation 
a number of questions were asked 
by the members and the meeting 
was concluded. 

November 12, 1940. A very in- 


teresting dinner meeting was held 
at the Kirkwood Hotel, Des Moines, 
attended by 22 members and guests. 
Pres. R. A. Norman called the meet- 
ing to order following which the 
minutes of the October meeting 
were read and approved. 

It was unanimously agreed that 
action on the new By-Laws would 
be postponed until the December 
meeting, at which time it was 
planned that they would be taken 
up, discussed and disposed of. 

Perry LaRue, chairman of the 
meetings committee, reported on his 
plans. Arrangements for the Jan 
uary meeting were confirmed, and 
the secretary was instructed to in 
vite all architects in the territory. 

President Norman pointed out 
that the Ames program would be 
somewhat different this year in that 
it would be held on Tuesday and 
Wednesday only, and that the 
ASHVE meeting would be held on 
Tuesday evening. He also men- 
tioned that it was hoped to have 
Prof. M. Kk. Fahnestock, University 
of Illinois, address this meeting. 

Following several announcements 
President Norman displayed the 
new lowa Chapter Charter, which 
was turned over to the secretary 
lor safe keeping. 

M. L. Todd then presented an 
informal talk on the subject of air 
distribution. He pointed out some 
of the fundamentals established as 
a result of a large amount of his 
own research and illustrated his 
points with many charts. Various 
members lead discussions on differ 
ent phases of this problem and many 
of those present contributed their 
comments. It was late in the eve- 
ning when the meeting was finally 
adjourned by President Norman 
with the feeling that if he did not 
take formal action, it would have 
gone on indefinitely. It was decided 
that this type of meeting was very 
interesting and helpful and that the 
chapter should have more of them. 


MOTORS AND CONTROLS 

DISCUSSED AT ONTARIO 

December 2, 1940. The Decem- 
ber meeting of the Ontario Chapter 
was held at the Royal York Hotel, 
with 47 members and guests in at- 
tendance. Following dinner, Pres. 
J. W. O'Neill announced the resig- 
nation of F. E. Ellis from the Board 
of Governors, and E. R. Gauley was 
appointed to fill this vacancy. 


President O'Neill then announced 
that H. R. Roth would be the Chap- 
ter delegate to the 47th Annual 
Meeting in Kansas City, and C. 
Tasker would be alternate. Mr. 
Tasker was appointed to the Nom- 
inating Committee and Mr. Roth as 
alternate. The president also an- 
nounced that it was hoped that the 
Council meeting in April would be 
in Toronto, at which time the To- 
ronto Chapter would extend invita- 
tions to the Winnipeg and Montreal 
Chapters for a Canadian group 
meeting. 

H. M. Treleaven, chairman of the 
ask-it-basket committee, then read a 
number of questions which had been 
sent in, together with the answers. 

President O'Neill announced that 
the Society still had a number ot 
codes covering steam and hot water 
heating of residences for sale. 

The principal speaker of the eve 
ning, Rae McGeoch, was introduced 
by the president, and addressed the 
meeting on the subject of motors 
and controls for air conditioning 
equipment. His talk was accom- 
panied by various slides which 
were extremely interesting. Fol- 
lowing his address there were many 
questions asked which brought on a 
general discussion of motor prob 
lems in the industry. A rising vote 
of thanks was extended the speaker, 
followed by adjournment. 


PRESIDENT GIESECKE 
VISITS PITTSBURGH 


November 18, 1940. Pres. F. C. 
McIntosh called the November 
meeting of the Pittsburgh Chaptet 
to order in the blue room of the Ho- 
tel Roosevelt, with 107 members 
and guests in attendance. Because 
of the lengthy program planned, all 
regular business was dispensed with 
except the report of the nominating 
committee, which proposed the fol- 
lowing candidates : President—E. C. 
Smyers; Vice-President i ae 
Humphreys; Secretary—T. F. 
Rockwell ; Treasurer—L. S. Maehl- 
ing; Board of Governors—!. C. 
McIntosh, G. G. Waters and H. B. 
Steggall. 

F. E. Giesecke, president of the 
Society, and professor emeritus at 
the Texas A. & M. College, College 
Station, Tex., gave an interesting 
talk on radiant heating and cooling, 
which he presented in an able and 
comprehensive manner. He started 
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with fundamentals of radiant heat 
transfer, then discussed factors 
which govern the design of radiant 
heating, and concluded by showing 
slides of installations, both in this 
country and abroad. This subject 
brought about considerable discus- 
sion from the floor, which continued 
long after Dr. Giesecke finished his 
presentation. 

In honor of Dr. Giesecke’s visit, 
W. N. Jones, director of the College 
of Engineering, Carnegie Institute 
of Technology, and E. A. Holbrook, 
dean of School of Engineering, Uni- 
versity of Pittsburgh, were guests 
of the chapter, and each spoke 
briefly. 

The meeting adjourned at 10:25 
with a rising vote of thanks to Dr. 
Giesecke. 


PHILADELPHIA HOST TO 
PRESIDENT GIESECKE 


November 14, 1940. The Phila- 
delphia Chapter held its regular 
monthly meeting at the Engineers 
Club of Philadelphia. Pres. C. 
B. Eastman called the meeting to 
order and the October minutes 
were read and approved. This was 
followed by the report of the treas- 
urer, which was accepted as read. 

President Eastman called atten- 
tion to the fact that plans were be- 
ing made and were well under way 
for the Society’s 48th Annual Meet- 
ing, which is scheduled for January, 
1942, in Philadelphia. 

Following the announcement that 
T. A. Novotney, Johnstown, Pa., 
would address the December meet- 
ing, Merrill F. Blankin introduced 
the guest of honor, Dr. F. E. Gie- 
secke, President of the Society, who 
was given a very hearty welcome. 
President Giesecke spoke on the 
subject of radiant heating and cool- 
ing, which was of great interest, as 
numerous questions were raised and 
considerable discussion followed. On 
motion of A. J. Nesbitt, a rising vote 
of thanks was extended to Dr. Gie- 
secke, and the meeting adjourned at 


9:40 p.m. 
ATLANTA 
HOLDS MEETING 
November 12, 1940. The regu- 
lar monthly meeting of the Atlanta 


Chapter was held at the Biltmore 
Hotel, with Pres. T. T. Tucker pre- 





siding and an attendance of 80 
members and guests. 

H. King McCain, chairman of the 
research committee, announced that 
due to his work requiring him to 
be out of town for several months, 
he would not be able to continue as 
chairman of this committee and Mr. 
Tucker was appointed to take over 
that duty. 

An announcement of the 47th 
Annual Meeting of the Society in 
Kansas City in January was then 
made by the president. 

A motion was made to suspend 
regular routine business in order to 
give more time to the speaker, Sid- 
ney R. Orem, Jr., who was then 
introduced. Mr. Orem gave an in- 
teresting presentation on the electro 
static air cleaner and demonstrated 
the Precipitron. 

C. B. Cole, a member of the nom 
inating committee, reported the fol 
lowing as nominees for officers for 
the coming year: President—S. W. 
Boyd ; Vice-President—L. F. Kent; 
Secretary—A. H. Koch; Treasure 

W. J. McKinney; Board of Gov- 
ernors—T. T. Tucker and M. V. 
Crout. 

Following the nominations the 
meeting adjourned. 


MANITOBA MEMBERS 
MEET 


October 17, 1940. The regular 
monthly meeting of the Manitoba 
Chapter was held at the Fort Garry 
Hotel, Winnipeg, with Pres. P. L. 
Charles presiding, and 15 members 
and guests present. 

The minutes of the May meeting 
were read and approved, followed 
by brief remarks by the president, 
who welcomed the new members. 

On motion by J. B. Steele, sec 
onded by William Glass, it was de- 
cided to continue to hold the meet- 
ings at the Fort Garry Hotel. 

Following a report on member- 
ship, Frank Thompson, chairman of 
the membership committee, sub- 
mitted his resignation, which was 
accepted with regret. Mr. Thomp- 
son explained that it was due to the 
fact that he was moving from the 
city. Mr. Glass was then appointed 
as chairman of the membership 
committee. 

Mr. Steele, chairman of research 
and publicity, gave a brief outline 
of the plans for the coming year. 
D. F. Michie gave a summary of 
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what has been arranged to date re 
garding speakers for the meetings 
Following this, the secretary read 


ch had 


various correspondence wh 
accumulated during the summer 

Mr. Michie announced that lh 
had heard from Pilot Officer P. H 
Foster, who is now with the Royal 
\ir Force in Scotland. It was then 
decided that the chapter should send 
some litthe remembrance to reach 
him by Christmas. 

President Charles introduced 
Major L. L. Anthes, who made a 
few remarks, followed by adjourn 


ment. 


W. L. FLEISHER ADDRESSES 
WESTERN NEW YORK 


Vovember 11, 1940. The second 
meeting of the season of the West 
ern New York Chapter was held at 
the University Club with 54 mem 
bers and guests present. The min 
utes of the October meeting were 
read and approved, and Pres. C. A. 
Gifford welcomed the members of 
the Air Conditioning Council ol 
Western New York. 

Joseph Davis was introduced as 
one of the directors of the new mu 
nicipal auditorium. 

L.. P. Saunders was then intro 
duced by President Gifford as the 
representative from the Western 
New York Chapter nominated to 
serve as a member of the Council 
for a three-year term. 

W. P. Davis, executive secretary 
of the Air Conditioning Council of 
Western New York, extended an 
invitation to join with them for their 
meeting March 20 at the University 
Club. 

M. C. Beman introduced the 
guest of the evening, Walter L 
Fleisher, New York, Ist vice-presi 
dent of the Society, who spoke on 
the practical research for air condi 
tioning of air raid shelters, which 
was most interesting and timely 
Following a discussion, the meeting 
was adjourned. 


FORCED HOT WATER HEAT- 
ING DISCUSSED AT WESTERN 
MICHIGAN 


November 12, 1940. The Novem- 
ber meeting of the Western Mich 
igan Chapter of the Society was held 
at the Occidental Hotel, Mus 
kegon, Mich., with dinner preceding 
the meeting which was attended by 
37 members and guests. 


~ 
~ 








<r 




















; 
: 
i 
; 
: 





Pres. T. D. Stafford called the 
meeting to order and the minutes of 
the October meeting were read and 
approved. 

Announcement was made of the 
Society's 47th Annual Meeting in 
Kansas City, January 27-29, 1941. 

Prof. L. G. Miller presented W. 
W. Bradfield, past president of the 
Chapter, with a plaque in a very 
fitting manner, for which Mr. Brad- 
field expressed his appreciation. 

H. J. Young introduced the 
speakers of the evening, the Messrs. 
Moore, Pullum and Ruge, of Chi 
cago. Mr. Pullum gave a_ very 
interesting and instructive talk, us- 
ing a series of slides, followed by a 
question and answer discussion on 
the application of forced hot water 
heating which was lead by Mr. 
Moore. 

W. G. Boales, Detroit, gave a 
short talk on the advantages of So- 
ciety membership and all present 
were invited to join. 

After considerable discussion the 
meeting adjourned at 10:20, ac- 
cording to the report submitted by 
F. C. Warren, secretary. 


MICHIGAN MEMBERS MEET 


November 4, 1940. The regular 
monthly meeting of the Michigan 
Chapter was held at Joey’s Stables, 
with dinner preceding the meeting, 
and 50 members and guests in at- 
tendance. 

Vice-Pres. Kilner announced that 
the speaker at the December meet- 
ing had been arranged for and that 
W. L. Fleisher, Ist Vice-President 
of the Society, would be the guest 
speaker. 

Pres. G. H. Tuttle introduced Mr. 
Wallace, Superintendent of Filtra- 
tion, Detroit Sewage Disposal Plant, 
who spoke briefly, and then intro- 
duced A. B. Morrill, engineer of 
sewage treatment. He gave a sum- 
mary of the operations of the Sewage 
Treatment Plant and of the collect- 
ing system of sewers to the Plant. 
Following this, those present broke 
up in parties of about 12, and with 
members of the Plant staff as guides, 
were conducted on a tour through 
the Plant. 


MASSACHUSETTS HOLDS 
JOINT MEETING 
October 23, 1940. The October 
meeting of the Massachusetts Chap- 
ter was held jointly with the Boston 
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Air Conditioning Bureau at the 
Massachusetts Institute of Technol- 
ogy, with 100 members and guests 
in attendance. 

C. P. Yaglou, vice-president of 
the chapter, introduced A. D. Wes- 
ton, who spoke on the registration 
and licensing of professional engi- 
neers, and the draft of permissive 
legislation drawn up by members of 
a committee appointed by the Engi- 
neering Societies of New England. 
A. L. Shaw, a member of this com- 
mittee, discussed the bill briefly and 
was of the opinion that some sort of 
a bill was necessary and thought 
that the permissive type prepared by 
the engineers would be more to 
their liking than a mandatory one 
drawn up by others. 

K. B. McEachron, not being able 
to be present, sent in his opinion, 
which was read at the meeting. 
While not in favor of registration, 
he felt that this bill would be ac- 
ceptable if one was necessary. 

Letters from A. C, Bartlett and 
F, R. Ellis were also read and their 
ideas were very similar to Mr. 
McEachron’s. Prof. James Holt 
thought that some sort of a law 
would be inevitable and if this were 
true, this bill, in his opinion, would 
be more desirable than many that 
might be presented. 

D. J. Edwards and Mr. Brown 
were very much against registration 
and did not think the draft should 
be accepted, but that the Engineer- 
ing Societies of New England 
should carefully watch the proceed- 
ings of the legislature and kill any 
bill not acceptable to the profes- 
sional engineers of Massachusetts. 

W. T. Jones, past president of the 
Society, and A. S. Kellogg, thought 
that this bill should be accepted. 

Messrs. Lincoln and Summers of 
the Boston Air Conditioning Bu- 
reau did not think it necessary to 
submit the bill at this time, but 
thought it should be ready for use 
only when and if legislation drawn 
up by others could not be defeated. 

H. Brown, president of the En- 
gineering Societies of New England 
was called upon to speak and stated 
that because of his position he was 
neutral, but thought that all engi- 
neers should consider the bill care- 
fully and express their opinion when 
polled by the ESNE. Following 
Mr. Brown's talk the meeting was 
adjourned. 


DRAFTSMEN SUBJECT 
TO WAGE-HOUR ACT 

Revised definitions of executive, 
administrative, and professional per- 
sonnel outside of the scope of the 
federal law regulating minimum 
wages and maximum hours of work 
do not include draftsmen “in the 
vast majority of instances,” accord 
ing to Col. Philip D. Fleming, 
Wage-Hour Administrator, as out- 
lined in the Bulletin of the Ameri- 
can Engineering Council. Such 
workers are normally, Colonel 
Fleming points out, paid on an 
hourly basis and perform routine 
work ; they do not therefore fall into 
the professional category. The re- 
vised definitions are briefly as fol- 
lows: 

Exemption as a professional worker is 
limited to those paid at least $200 per 
month who are engaged in work predomi 
nantly intellectual and varied in character, 
as distinct from routine work, requiring 
the consistent exercise of discretion and 
judgment, and of such character that the 
output or result cannot be standardized 
in relation to a given period of time, 
except that not over 20 per cent non 
exempt work may be performed as an 
incident to employment without forfeiting 
exemption. In addition, the work must 
either require knowledge of an advanced 
type in a field of science or learning, as 
distinguished from a general academi 
education, or must be predominantly 
original or creative in a recognized field 
of artistic endeavor. 

Exemption as an administrative em 
ployee is granted only to workers paid 
$200 per month or more engaged in non 
manual work which requires the exercise 
of discretion and independent judgment 
whose duties fall within one of three 
categories: (1) regular and direct assist 
ant to an executive or another exempt 
administrative employee; (2) office or 
field work, under only general supervision, 
directly related to management policy 
or business operations, along specialized 
or technical lines requiring special 
training, experience, or knowledge; (3) 
execution of special assignments or tasks 
directly related to management policies 
or general business operations. 

Exemption as an executive is granted 
only to those meeting all of the following 
requirements: The employee's primary 
duty must be the management of the 
establishment, or a department or sub 
division thereof; he must customarily 
direct the work of others; he must regu- 
larly exercise discretionary powers; must 
have the power to hire or fire and pro 
mote; must receive a salary of at least 
$30 per week; may perform no more 
than 20 per cent of his work in activities 
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MEMBERS ENJOY DELTA 
CHAPTER LUNCHEON 

When the Delta Chapter was or 
ganized the board of governors 
inaugurated luncheon meetings for 
the transaction of chapter business 
instead of the conventional hour be 
fore monthly chapter meetings. 
These meetings are held at Maylies 
restaurant, New Orleans, at noon on 
the third Tuesday of each month, 
exactly two weeks before and two 
weeks after the regular chapter 
meetings. Later the membership at 
large was invited to these luncheons 
with the idea of maintaining a 
luncheon club that would function 
during the 12 months of the year. 

According to the report of G. E. 
May, president of the chapter, these 
meetings have been so successful 
that this year as many as 55 per 
cent of the chapter membership 
have been present and 75 per cent of 
the members in New Orleans have 
attended. It is the wish of the Chap 
ter officers to extend an invitation 
to every Society member visiting 
New Orleans to join the luncheon 
group or attend the regular evening 
meeting. 


ASTM SPECIFICATIONS FOR 
PIPE AND PIPING MATERIALS 

A compilation of specifications 
for pipe and piping materials con 


sists of 24 of the 40 ASTM specif 
cations used in high-temperature 
and high-pressure services Chis 
154 page book provides in conven 
ient form standards which are im 
portant to those concerned wit! 
power plants and industrial installa 
tions of piping materials It is 
widely used in other connections by 
manufacturers and purchasers of 
materials. 

Eleven of the twenty-four specif 
cations cover various types of cat 
bon and alloy steel pipe and boiles 
tubes, etc., including the specifica 
tions for classication and dimen 
sions of wrought iron and wrought 
steel pipe. four items cover cat 
bon and alloy steel castings, three 


pertain to bolting materials includ 


ere are tour items 


covering forgings and welding hit 


ing nuts, and tl 


tings. The classification of austen 


ite grain size in steels with two 
grain size charts is also included. 
g hart I luded 
Copies of this publication 1) 
heavy paperboard cover with special 
ring binding are available from 
ASTM Headquarters, 260 S. Broad 
St., Philadelphia, Pa., at $1.25 
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DEATH OF JAMES A, PIETSCH 


James Anderson Pietsch, consult 
ing engineer of New Brighton, 
Staten Island, N. Y., died at the age 
of 65 on December 15, at his home, 
155 Prospect Street. He was born 


in Brooklyn, June 24, 1875 and re 


ceived his early education in B 


lvn Public Schools and graduated 


with degrees of B.S. and | 
Brooklyn Polytechnic Institute, Kut 
gers University and efi 


entific School. Yale Univers 


Since 1925 he has built 
apartment houses and homes 
Staten Island where he acted as « 


sulting and construction engineet 
Most of the preceding 25 years he 
spent in West Indies, Central Amer 
ica, and South America where le 


, } 
designed and built power pl 


wate! works, docks sc] 
churches. barracks and homes 
chief engineer and general super 


tendent on various utilities 
struction companies ( supe! 
and installed constructior 
costing several hundred 
dollars. 

Mr. Pietsch held members! 


ing ( ontractors les 


Staten /sland 

His many associates regret his wu 
timely death and the Officers 
Council of the 
pressed their sincere sympat 
his family who survive, Mrs. | 
abeth Pietsch, his sot lames, 


brother and sister 
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The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants for mem- 
bership in the Society. All applications for membership are to be sent to the Secretary and the names of applicants and their refer- 
ences shall be printed in the next issue of the JourNaL of the Society or sent to the members in other approved manner as ordered 
by the Council. When replies are received from references, the Candidate’s application shall be submitted to and acted upon by 
the Committee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted favorably upon a Candidate's application and assigned his 
grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the past mont! 
20 applications for membership have been received and the names of these men and their sponsors are published in the following list 


Members are requested to scrutinize the list with care. 


The Committee on Admission and Advancement, and in turn, the 


Council, urge the members to assume their share of responsibility of receiving these candidates into membership by advising the 
Secretary promptly of any whose eligibility for membership is in any way questioned. 
All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is the 


duty of every member to promote. 


Unless objection is made by some member by January 15, 1941, these candidates will 


elected to membership will be notified by the Secretary immediately after election. 


CANDIDATES 


Anrens, Ricuarp H., Sales Engr., Green Foundry & Furnace 


Wks., Davenport, Ia. 


Proabos 


ae Walters 
W. |. Henness) 


Converse, THornton J., Supvr., Douglas Orr—Architect, New Kk. J. Rodee 


Haven, Conn. 


Crumey, Meart T., Ener., Robert & Co., 


L. A. Teasdalk 


\tlanta, Ga \. O. Blackman 


, McIntosh 
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REFERENCES 
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CANDIDATES 


Doi AN, Wws., H., Pres.-Treas, & Gen. Mgr., The Jennison Co., 
Fitchburg, Mass. (Reinstatement) 

DowpetL, Josuua R., Mfrs. Repr., J. R. Dowdell & Co., Dal- 
las, Texas 

FITZSIMONS, J. Parrick, Mgr. (Air Cond. Dept.), Trane Co., of 

Canada, Ltd., Toronto, Ont., Canada. (Advancement) 

FuLLER, Rocer A., Commercial Engr., General Electric Co., 
Lynn, Mass. 

Hamic, Louis L., Engr., John D. Faivey, St. Louis, Mo. (Ad- 
vancement ) 

HANSEN, Joun T., Sales Repr., The Herman Nelson Corp., 
Moline, Ill. 

Hatcu, Oscar J., Dept. Mgr., Clare Bros., Western Ltd., Win- 
nipeg, Man., Canada. 

Herre, Howarp M., Student, Carnegie Institute of Technology, 
Pittsburgh, Pa. 

Lessrncer, Epcar F., Owner, Lessinger Plumbing & Heating Co., 
Boise, Ida. 

Mart, Leon T., Pres., The Marley Co., Kansas City, Mo. 


McBrine, J. Nevins, Salesman, Frank A. McBride Co., Patter- 
son, N. Zi 

Mvurpny, Detacour I., Htg. Engr., American Radiator & Stand- 
ard Sanitary Corp., San Francisco, Calif, 

Orto, Ropert W., Mech. Engr., Toltz, King & Day, Inc., St. 
Paul, Minn. (Remstatement). 

Post, Nicnotas, Army Ordnance Inspector, War Dept., St. 
Louis Ordnance Dist., St. Louis, Mo. 

Russeit_, Boyp A., Partner, Takoma Engrg. Co., Silver Spring, 
Md. 


Simpson, Rosert L., Htg. Engr., Crane Co., Philadelphia, Pa. 


SmitH, Cuirrorp F., Jr., Student, Carnegie Institute of Tech 
nology, Pittsburgh, Pa. 








REFERENCES 

Proposers Seconders 
R. T. Kern E. G. Carrier 
H. M. Tarr W. T. Jones 
M. L. Brown S. Pines 
W. H. Moler R. Werner 
S. A. Jennings G. E. Cole 
J. W. O'Neill H. G, Hill 
D. W. McLenegan R. U. Berry 
F. H. Faust R. M. Ekings, Jr. 
J. D. Falvey E. E. Carlson 
L. J. DuBois J. H. Carter 
N. B. Delavan L. E. Hedeen 
C. W. Helstrom P. R. Duitch 
I. McDonald J. R. Stephenson 
P. L. Charles R. L. Kent 
C. M. Humphreys D. C. Saylor (ASME) 
T. F. Rockwell P. A. Edwards 
J. F. McIndoe T. E. Taylor 
B. W. Farnes 3. W. Moore 
W. L. Cassell J. H. Kitchen 
E. M. Jolley H. Nottberg, Jr. 
W. Fleisher Gilbert Tanis (Non-member) 
F. L. Pryor (Non-member) J. Wheeler, Jr. 
G. M. Simonsen J. Gayner 
C. E. Bentley N. H. Peterson 
H. E. Gerrish B. H. Bjerken 
G. C. Morgan Wm. McNamara 
EK. E. Carlson L. L. Hamig 
L. 5 DuBois J. S. Rosebrough 
H. R. Iverson L. Bert Nye, Jr. 
L. F. Nordine A. E. Stack 
H. Erickson C. Fred Dietz 
A. E. Kriebel M. F. Blankin 
C. M. Humphreys D. C. Saylor (ASME) 
T. F. Rockwell P. A. Edwards 











In the past issues of the JouRNAL of the Society the names of the following men were listed as Candidates for Membership. The 
membership grade of each Candidate has been assigned by the Committee on Admission and Advancement and balloted upon by the 
Council. We are now instructed by the Council to post herewith, as required by Art. B-III, Sec. 8, of the By-Laws, the follow- 
ing list of candidates elected: 


MEMBERS 
Branpt, ALLEN D., P. A. Sanitary Engr., U. S. Public Health 
Service, National Institute of Health, Béthesda, Md. 


JALONACK, Irwin G., Chief Engr., Alfred L. Hart, Inc., Jamaica, 
L. 1, N. Y. (Advancement) 


Jounson, Ratpu B., Owner, Ralph B. Johnson & Co., Houston, 
Tex. (Retmstatement) 


Ketsey, Harotp D., Engr., General Electric Co., Bloomfield, 


N. J. 


Luptow, Harotp M., Sales & Engrg., Jackson, Miss. 
ASSOCIATES 
BapDHE, JAIKRISHNA Murtipmar, Asst. Engr., Volkart Bros., 
Ballard Estate, Bombay, India. 


Biatrr, DonaLtp W., Enegr., Boston Edison Co., Boston, Mass. 


CuMMISKEY, Jerome F., Sales Engr., Minneapolis-Honeywell 
Regulator Co., Minneapolis, Minn. 

Cusine, R. C., Sales Engr., Minneapolis-Honeywell Regulator 
Co., San Francisco, Calif. 

LAVORGNA, MicHaeL, Sales Mer., L. J. Mueller Furnace Co., 
Milwaukee, Wis. 

Mitts, Dantet M., Sales Repr., F. J. Evans Engineering Co., 
sirmingham, Ala. 


Woops, CHartes F., Sales Repr., Southern Union Utilities Co., 
Bellville, Tex. 


JUNIORS 
Asu, Rosert S., Htg. Engr., James B. Clow & Sons, Chicago, 


Ay, Epwarp L., Asst. Engr., Library of Congress, Washington, 
a's. 

DeLaurREAL, Wo. D., Air Cond., Sales Engr., Fairbanks Morse 
& Co., New Orleans, La. 

HucGues, SAMUEL, Estimator, Minneapolis Gas Light Co., Min 
neapolis, Minn. 

La Raus, Jutrus, Engr., Jowein, Inc., Jamaica, L. I., N. Y. 

Lunn, Rosert J., Donaldson Air Cleaner Corp., Minneapolis, 
Minn. 

Nusraum, S. Ricwarp, Mer., Pennsylvania Engrg. Co., Phila- 
delphia, Pa. 

RAMSeEuR, VARDRY D., Jr., Htg. Engr., Ramseur Roofing Co., 
Greenville, S. C. 

Sturm, Wi1i1aAM, Draftsman, Gausman & Moore, St. Paul, Minn. 


STUDENTS 


Cain, Wm. J., Student, Air Conditioning & Refrigeration In- 
stitute, St. Louis, Mo. 

Dicx, Haro.tp, Refrigeration Serviceman, S. & S. Refrigeration, 
Jersey City, N. J. 

Orce_man, G. H., Student, Yale University, New Haven, Conn. 

Stein, Jerome, Student, Yale University, New Haven, Conn. 

Voix, Greorce H., Student, University of Wisconsin, Madison, 
Wis. 


Heatinc, Prernc ano Am Conprtioninc, January, 1941 





